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PBEPACE 

THE tests upon which the discussions of this volume are 
based were given in connection with the survey of the 
public schools of Virginia in the early part of 1919. The 
general program of work was determined upon by the Direc- 
tor of the survey and Dr. M. E. Haggerty in conference with 
Dr. L. M. Terman and Dr. Robert M. Yerkes. The details 
were developed and carried out by Dr. Haggerty and the 
following staff of assistants: Dr. F. S. Breed, University of 
Chicago ; Mrs. C. W. Flemming, Wisconsin State Department 
of Education; Mr. E. H. Hudelson, West Virginia 
University; Dr. H. G. Hotz, College of William and 
Mary; Dr. W. E. Johnson, State College of South Dakota; 
Dr. M. E. Noonan, Harris Teachers College; Mr. L. H. 
Ziegler, University of Minnesota, and Mrs. L. H. Ziegler, 
University of Minnesota. 

In the giving of tests all of these persons participated, and 
in this they were assisted by a large number of local school 
officers, members of the State Department of Education, and 
members of the faculties of normal schools and colleges in 
Virginia. 

Of the report herewith presented. Chapter 111 was prepared 
by Mrs. Flemming, Chapter IV by Dr. Noonan, and Chapters 
VI and VII by Dr. Breed. Dr. Breed also had a major part 
in planning the tests in spelling and handwriting. Chapter 
XI was prepared by Mr. Hudelson, and the material for 
Chapter XII was prepared by Dr. Hotz. For the general 
plan of the report and the remaining chapters Dr. Haggerty 
is responsible. 
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INTRODUCrnON 

IN the Virgiiiia Survey the Division of Teste was created 
with three major ends in view. Its work was designed: 
first, to measure by standard tests the results of instruction; 
secondly, to establish standards of accomplishment for cer- 
tain educational conditions peculiar to the South and ex- 
emplified in Virginia ; thirdly, to stimulate teachers and others 
in the state to an iqcreased interest in and understanding of 
the modem educational methods involved. These three proj- 
ects appeared to warrant the introduction into a state survey 
of an instrument which had already proved its value in many 
city and local surveys. 

The first of these projects produced the results which are 
set forth in this volimie. The material presented gives an 
impartial and objective view of the results of instruction in 
Virginia. By standardized objective tests more than six-r 
teen thousand school children in various types of schools' 
and in different parts of the state were examined in the 
fundamental studies and in general mental ability. Thq 
body of evidence produced should be of great value in judg-* 
ing the effectiveness of instruction and of grade organi-l 
ation. 

The second project involved the establishment of standards 
for certain educational conditions found in the South. By 
far the major part of standard tests and scales available for 
educational measurement have been established on the basis 
of urban conditions in the North, West, and Middle West. 
Education in the South presents several educational condi- 
tions not foimd elsewhere in the country, at least in the same 
form or in the same degree. Especially noteworthy are the 
following facts: (a) the school system in Southern states, 
with few local exceptions, is organized on the basis of a 
seven-grade elementary school followed by a four-grade high 
school, in contrast with the eight-grade elementary school 
and four-grade high school which is standard in most parts 
of the country; (b) the education of negroes is an important 
problem in the South; (c) the educational problems of Vir- 
ginia, and of the South in general, are primarily those of the 
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X Introduction 

' small niral school of a type not closely paralleled even in 
other parts of the United States which are dominantly rural; 
(d) short school terms and poor attendance are not peculiar 
to Virginia or to the South, but they play a much larger 
part in educational problems there than in most states; (e) 
the use of standard tests and scales has not developed to any 
great extent in the South — in part, no doubt, because existing 
tests and scales are organized on the basis of an eight-grade 
elementary school and are not readily translated into terms 
of a seven-grade elementary school course. 

For these reasons it appeared desirable to translate existing 
tests and scales into terms of conditions found in the South 
and to establish certain new standards adapted to the con- 
ditions met. This was necessary, in fact, if any serious 
attempt was to be made to apply standard tests and scales 
in the Virginia Survey. Results of this project were those 
typified by the establishment of such tests as the Virginia 
General Intelligence Examinations (Delta 1 and Delta 2) , the 
Virginia Reading Test for grades one to three (Sigma 1), 
and the Virginia Supplement to the Hillegas Scale for the 
Measurement of Quality in English Composition. Further 
results were the determination of some standards for existing 
tests and scales in terms of typically Southern conditions 
obtaining in Virginia. Of particular importance was the de- 
termination of standards for the seven-grade elementary 
school and of certain standards for colored children. 
' The third project of the Division of Tests was to stimulate 
the teachers and people of Virginia to an increased interest 
.in and understanding of the educational methods of standard 
tests. With tills end in view more than three himdred fifty 
teachers and educational officers were brought into direct 
participation in the program of testing, and many more 
teachers came into direct contact with that work as the 
testing was carried on in schools throughout the state. 
Beyond question one of the most important results of the 
survey is found in the increased imderstanding of the char- 
acter of methods involved and their place in education. No 
other part of the survey has contributed so much to that 
result as the Division of Tests. A signal instance of this is 
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found in the project just completed in the city of Winchester, 
where the entire elementary school and the junior high school 
have been reorganized on the basis of tests given during 
the fall of 1919 — a direct result of the stimulus given by the 
Division of Tests. 

In the judgment of the writer any state educational 
survey should accomplish two ends. It should present such 
evidence of the status of the schools as may lead to necessary, 
action for improvement by the state legislature, the state 
school authorities, and local officers, thus making the im- 
provement of education possible. If, however, such im- 
provements are to be made actually effective, they must be 
carried over into practice by the teachers and people of the 
state. Hence, the second end of a school smrey involves 
the dissemination of information, the stimulation of interest, 
and the development of an understanding of the best edu-» 
cational methods, so that a permanent force may operate 
toward the continuous improvement of education. To both 
of these ends the Division of Tests has made great contribu- 
tions. 

Provision for a Division of Tests in the Virginia Survey 
marked the beginning of a program of testing in a state survey 
of this type. Few people realize the difficulties of organizing 
and administering any comprehensive program of testing with 
limited funds and under the conditions obtaining in such a 
state as Virginia, where schools are predominantly small 
schools in rural communities, sometimes all but inaccessible. 
The task undertaken by Dr. Haggerty and his staff was an 
extremely difficult one. Nevertheless, it was organized and 
administered in a masterly fashion, apd the same discourag- 
ing conditions which they were obliged to face were success- 
fully overcome. In many respects the program of testing 
in the Virginia Survey was the most comprehensive program 
of school testing yet undertaken. That it was carried out so 
successfully is a great tribute to Dr. Haggerty and his 
associates. 

The introduction of a program of tests would have been 
impossible without the cooperation of the General Education 
Board. Its appropriation of ten thousand dollars for con- 



xu 



Introduction 



ducting the tests and of two thousand five hundred dollars 
for statistical work and printing made it possible to carry 
out this important part of the survey work. That financial 
support was supplemented by valuable advice and assistance 
on the part of tiie Board's officers. 

Alexander Inglis^ 
Director of the Virginia Survey 



VIRGINIA PUBLIC SCHOOLS 

EDUCATIONAL TESTS 

CHAPTER I 
MEASUREMENT PROGRAM 

READING, writing, arithmetic: through all the changing 
conceptions of education these remain the fundamental 
aims of instruction in the elementary school. Language and 
figures are the basic tools of civilized life at every level and 
for every bit of higher education to which individuals and 
society may aspire. No school can be efficient if it does not 
teach these things well; any school which does teach them 
well justifies its cost in social and individual service rendered. 

A valid survey of any school must, therefore, inquire how 
well the pupils are learning to read, how well they add, sub- 
tract, multiply and divide, how well they express their own 
ideas. Any interested parent will make these inquiries about 
the schooling of his own child. As an intelligent citizen he 
may ask these questions about other children than his own, and 
as a responsible public official he may demand to know in 
the most accurate possible terms just where the schools of his 
state stand in the service they are rendering to the children 
of that state. 

To find an answer to these and related questions the Di- 
vision of Tests and Measurements was called into existence by 
the Virgiliia Education Commission. The Division was directed 
to use both educational and psychological tests in the study 
of its problems. The work was begun with an examination of 
grades three to seven in the rural schools of seventeen selected 
counties (Albemarle, Amelia, Appomattox, Caroline, Carroll, 
Charlotte, Giles, Greensville, Henrico, Isle of "Wight, Lancas- 
ter, Loudoun, Northampton, Rockingham, Smyth, Stafford, 
and Wise) . Tests were later given in grades one, two, and three 
of certain rural schools. The work thus begun in the rural 
schools was extended to the schools in eight representative 
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2 Virginia Public Schools 

cities (Charlottesville, Danville, Ljmchburg, Newport News, 
Norfolk, Portsmouth, Richmond, and Roanoke) , where children 
of all elementary grades were examined. Finally, a survey 
was made of certain first-year work in twenty-five high schools 
of the state. 

THE CHABACTEB OF THE TESTS 

For examinations of the type conducted in the Virginia 
Survey, it is desirable to use standardized tests. Such tests 
differ in several ways from the ordinary examination set by 
a teacher, chiefly in that they are more carefully prepared 
and have been given to large numbers of children in widely 
scattered communities, so that the examiners already know 
in definite mathematical terms how high a score pupils of a 
particular age or grade should make. Standard tests of this 
type were used for measuring the achievement of children in 
reading, spelling, handwriting, English composition, arithme- 
tic, and algebra. Following is the list of achievement tests 
upon the results of which the conclusions of this volume are 
based: 



Subject 



Reading. 



Spelling 

Handwriting. 
Arithmetic. . . 



Composition. 
Algebra 



Name of Test or Scale Used 



Thomdike Reading Scale Alpha 2 

Virginia Reading Test Sigma 1 

Vir^^inia General Examination Delta 2,t Exer- 
cise I 

Ayres Spelling Scale 

Starch Scale for Measuring Handwriting 

Woody Arithmetic Scales, 'Series B 

Courtis Standard Arithmetic Test, Series B 

Vir^nia GeneraJ Examination Delta 2t, Exer- 
cise II 

Nassau County Supplement to the Hillegas 
Composition Scale 

Hotz's First Year Algebra Scales, Series A. 
Addition and Subtraction, Equation and 
Formula 



In 
Grades* 



3-7 
1-3 

3-7 
3-7 
3-7 
3-7 
3-7 

3-7 

H. S. I. 

H.S.I. 



* A few schools in Virginia have eight-grade elementary schools, and 
in them all tests given in the seventh grade were also given in the 
eighth grade. 

t Originally designated Delta 1, and so designated in Part 1 of the 
Virginia Survey. 
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The psychological tests were designed to secure information 
supplementary to that yielded by the foregoing achievement 
tests and scales. Three separate intelligence examinations were 
used. The first, known as Delta 2, is a modification of the 
army intelligence examinations. The modifications consist 
essentially in a selection of those parts of the army examina- 
tions suitable for the elementary grades (three to eight) and 
the first year of high school, and the addition of other similar 
items. For grades one and two a special examination known 
as Delta 1 ^ was arranged. Both of the foregoing examina- 
tions were given to the children in groups. For the individual 
exammations an abbreviated form of the Stanford Revision 
of the Binet-Simon tests (Delta 3) was used. Finally, each 
teacher whose pupils were examined, filled in a teacher's 
record of pupils (Delta 4) , giving the name, age, grade, and 
years in school of each child, together with her personal esti- 
mate as to his scholarship, industry, and general intelligence. 

Near the close of the survey it became possible to co- 
operate with the National Research Council in giving a series 
of twenty tests to pupils who had already been examined by 
the survey tests. The results of these tests were available to 
the survey staff for the light they might throw on the results 
of the survey tests proper. 

SCOPE OP THE SURVEY 

In giving the tests it was the general practice in the inter- 
mediate and upper grades to require one half day of thie 
pupil's time. This time was distributed over tests in spelling, 
handwriting, arithmetic, reading, and Delta 2, with necessary 
intermissions between tests. For the two primary grades the 
time, inclusive of intermissions, was about one and a half 
hours. In many of the schools the examiners retiuned on later 
days and gave additional tests. The information available, 
therefore, for each child is what a well-trained and experi- 
enced person with well-developed methods could gain in from 
one and a half to three hours of definite examination. In 

^ Origiiially designated Delta 7 and so designated in Part 1 of the survey 
xeport. 
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some oases it is much more than this because certain classes 
figured in the examinations more than once. This is particu- 
larly true of third-grade classes, some of which were examined 
with both the higher and lower grade children. It is also true 
of most of the children who were given Stanford-Binet tests. 

All of the tests noted in the previous section, excepting the 
Stanford-Binet tests, were available for group examination, 
twenty-five or even more children being examined at one 
time. Because of this it was possible to include a large 
number of schools and many different pupils in the survey and 
by this means to get the data from many different localities 
representing a wide variety of school conditions. 

Since it was impossible in the time available to examine 
any large percentage of the schools of the state, special effort 
was made to select for examination those schools which would 
fairly represent the major school conditions in the state, and 
in the schools examined a number of children sufficient to 
represent all were tested. In the beginning, jhe counties in 
which the examinations were to be given were carefully 
chosen so as to get some in which the very best school work 
in the state is being done, some in which the schools are most 
in need of improvement, and others in which the school work 
is of intermediate quality. Similarly, within each school 
division the schools to be examined were selected so as to 
get fair samples of all the work in the division. It was 
desired that the results of the test should give a fair picture 
of all the school work in the state, good, poor, and mediocre. 
That they do give such a picture is the judgment of the many 
school officers in the state who are familiar with the methods 
by which the examinations were made. 

The scope of the survey may be appreciated by the fact 
that about sixteen thousand different children were examined 
with from six to forty tests each. Of these sixteen thousand 
children about five thousand were in grades three to seven 
of rural white schools. More than one thousand were in 
grades one and two of these same schools. The additional 
six thousand white children were in grades one to seven (or 
eight) of urban schools and in the first year of twenty-five 
urban and rural high schools. In all, about three thousand 
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colored children were examined, fifteen himdred of whom were 
in rural schools and one hundred fifty of whom were in the 
first year of the colored high schools of Richmond city and 
Norfolk city. For comparative purposes all the children in 
the Whittier School at Hampton Institute were examined. 

The testing in grades three to seven of the rural schools 
was done between March 17 and April 20, 1919. The tests 
ID city schools were completed for these grades within ten 
days thereafter, and the testing of grades one and two came 
late in May. The giving of these tests required the entire 
time of the staff of six persons for two months and the time 
of thirty others who worked from one to four weeks each 
under the direction of the staff. The latter group of persons 
were chiefly school superintendents and principals in Vir- 
ginia, members of the State Department of Education, and 
members of the faculties of the normal schools and colleges 
of the state. 

To give any school examination with justice to all pupils 
is a difficult matter. This fact was recognized from the be- 
ginning, and care was taken in planning the work to provide 
as nearly as possible the same conditions in every room where 
the examination was given. The same tests were used, and 
very detailed written instructions were prepared for the ex- 
aminers so that all could follow the same procedure. For 
the preliminary training of examiners five institutes of two or 
more days each were held. At these institutes there was a 
general discussion of the tests, and each prospective examiner 
practiced giving the tests imder criticism until his procedure 
was standardized. 

The training of local helpers had two aims. The first was 
to secure a sufficient number of examiners to ciarry through 
the survey in the allotted time. The second was to develop 
among the local school officers an intelligent interest and 
appreciation of the survey itself and to build up in the state 
of Virginia a corps of men and women able and willing to 
carry forward the type of examination and diagnosis which 
the survey initiated. 

It was with the same double purpose that scoring centers 
were organized at the higher educational institutions of the 
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state. Four state normal schools, the University of Vir- 
ginia, the College of William and Mary, Richmond College, 
and Randolph-Macon College for Women joined in the work 
of scoring. The tests were shipped to these places, and a 
member of the survey staff devoted from two days to a week 
at each place training a staff of local workers — advanced and 
graduate students — to mark test papers and tabulate re- 
sults. Following this training the work proceeded imder the 
direction of one or more members of the faculty. A system 
of checking was employed to guarantee accuracy of results. 
The work was later checked by the survey staff. 

It is believed that by inducing this local cooperation the 
survey has rendered a service to the state of Virginia entirely 
independent of whatever value may accrue from the published 
results. About two hundred and fifty prospective teachers, 
fifty teachers now in service, twenty public school admin- 
istrators, and twenty-one professors in normal schools and 
colleges engaged from one week to two months each in the 
giving and scoring of tests. These remain in the school 
system to utilize and carry forward the work begun by the 
survey staff. 



CHAPTER n 
SUMMARY OF RESULTS AND RECOMMENDATIONS 

GENERAL CONSIDEBATIONS 

OUTSTANDING conditions influencing the product of 
the public schools of Virginia have been detailed in 
Part 1 of the survey report.^ Certain of these conditions 
have a direct bearing upon the results of the tests and may 
be here recalled. Chief among those contributing to lower 
the product of the schools, particularly of the rural schools, 
are the following: (a) the irregular entrance of pupils into 
schools and their irregular attendance thereafter — conditions 
which lead to non-promotion, excessive overageness, and elimi- 
nation from school before the completion of the elementary 
course; (6) the short school term which prevails in many 
districts; (c) the lack of a suflScient number of well-trained 
teachers; (d) the large number of one-room schools; (e) the; 
absence of imiform standards of achievement for the funda- 
mental subjects in the elementary grades; (/) the inadequacy 
of methods of classifying children in school; (g) the dearth 
of special classes for imusual children, and (h) the in- 
adequacy of supervision. Lying back of all these is the 
inadequate financial support which the schools receive. The 
one-room school, the grouping of pupils, special classes, and 
definite standards of achievement will receive fuller treatment 
in this volimie in connection with the report of the tests. 
This report will not fail also to call attention to the evidences 
of good school conditions and good school products. 

THE SE^'EN-GRADE-SCHOOL COUBSE 

Before proceeding to a detailed examination of the test 
results, attention should be called to one condition conmion 
to most of the schools in Virginia — and the Southern states 
generally — but in which Virginia schools differ from most of 
the schools of the North and West. This is the fact that 
Virginia attempts to cover the elementary course in seven 

» Virginia Pvhlic SchooU, Part 1, espedaUy Chapters I-VHI, XIV-XV, XXI. 
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school years, whereas, for most of the country, an eight-year 
elementary course is standard. It is correct to say Virginia 
"attempts to cover," since the evidence shows that in most 
schools of the state the "attempt" does not become an accom- 
plished fact. Most children take a full eight years to com- 
plete the elementary course, the white pupils in non-city 
schools of Virginia being from one half year to one year above 
the national standard age for each of the elementary school 
grades. Colored children are still older. Even in the cities 
where the best school conditions prevail, the average age of 
fifth-grade white children is 10.9 years, and the average age 
of colored children is 12 years. Of one hundred eleven-year- 
old children in the city of Richmond, all of whom should 
have been in school either four and one half or five years 
and have been in the low fifth or high fifth grade, more than 
sixty per cent had not yet reached that grade. Thirty per 
cent were still below the low fourth grade. 

Notwithstanding this fact of excessive overageness, the 
assumption is that Virginia children do their elementary school 
course in seven years, and in school they are classified either 
in seven (year-grade) groups or in fourteen (half-year-grade) 
groups. 

If we may regard the elementary school course as a fairly 
fixed quantity, we may say that Virginia attempts to do in 
seven years what most schools attempt to do in eight. On 
this assumption one year of the elementary schools in Vir- 
ginia on the average equals one and one-seventh years in the 
eight-year system. This may be seen graphically in Figure 1, 
where the horizontal hne represents the duration of the 
elementary school course. 

Virginia 5even-grade Syatem 



I I £ I 3 I 4 I 5 I 6 I 7 I 8 



Cisbt -grade Sysfero 



Fig. 1. Complete elementary school course represented by heavy cen- 
tral line. Divisions above line show the units in a seven-grade system 
(the Virginia program). Divisions below line show the imits of the 
usual ei^t-grade system. 
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The divisions on the upper side of the line represent the 
yearly units of the seven-grade course, and those on the lower 
side of the line show the yearly units of the eight-grade course. 
It will be seen from the figure that a seventh-grade Virginia 
score should not merely equal a seventh-grade score in the 
eight-grade system — it should equal an eighth-grade score, 
since in both systems the children at the end of these 
respective years are completing their elementary schooling. 
Similarly, a sixth-grade Virginia child should fall but little 
short of a seventh-grade score of an eight-grade system, and 
so on down the grades. The table of equivalents is as 
follows: 



Seven-grade System 



1 grade 

2 grades. 
3 
4 
5 
6 
7 



equals 
equal. 



Eigh'fc-grftde 
System 



1 1/7 grades 

2 2/7 

3 3/7 

4 4/7 

5 6/7 

6 6/7 
8 



This relationship is important to keep in mind since most of 
the available grade norms in standard tests are made for an 
eight-grade system. 

BESULTS 

Now that the plan and scope of the survey have been ex- 
plained and some of the general considerations affecting the 
results have been set forth, it may simplify the fiuther reading 
of this volume if the most important results of the survey 
are briefly sunmiarized at this place. 

The reader who desires frankly stated conclusions will find 
them here. If, in addition, he wishes some amplification of 
the grounds upon which these conclusions are based, together 
with the detailed statistical evidence, he will find such amplifi- 
cation in the succeeding chapters. In general, technical 
methods will not be explained in this volume, since all are to 
be found in the numerous texts now available. 
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First of all it should be said that the tests and measure- 
ments bring to light many good school conditions in Virginia. 
If this report seems to emphasize the deficiencies of the schools 
rather than their merits, it is because of the belief that if the 
defects are brought to light, they will be remedied and the 
school system be thereby improved. 



BEADING 

1. The children in the best Virginia city schools read as 
well as average children of the same age in Northern and 
Western cities. 

2. The children of the rural schools in Virginia are from one 
half to one year older than the children in the city schools and 
have less reading ability — less by a half year's progress. 
The rural children are, therefore, from one year to a year and 
a half behind where they should be for their ages, as compared 
with the city pupils of Virginia and as compared with pupils 
outside of Virginia. 

3. The median age of the seventh-grade city children tested 
by the Thomdike scale was fourteen years, which is just the 
median age of the eight-grade children in thirty-four Wis- 
consin cities. The Virginia group score is 7.3 and the Wis- 
consin group score is 7.3. 

4. In the primary grades Virginia city children (Norfolk 
and Richmond) make an average showing in silent reading. 
Their poorest showing is in grade one, where in both parts of 
the Sigma 1 examination they fall distinctly below the median 
scores of five hundred first-grade children in a number of the 
good school cities of the country. 

5. The primary children of the rural schools make scores 
distinctly inferior to those of the city schools, although they 
are practically of the same age. Eight-and-one-half -year- 
olds in the rural schools score 14.5; city children of the 
same age score 17.9. Children of the same age in cities out- 
side of Virginia score 18.0. 

6. The colored city pupils are one and a half years behind 
the city white pupils in reading achievement. 

7. The reading achievement of colored children in rural 
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schools, age and grade considered, is very low. The pupils 
are greatly overage and read poorly. 

ARITHMETIC 

8. Virginia city children at the end of elementary school 
are less efficient in the fimdamentals of arithmetic than the 
Woody standards require and less efficient than the children 
in most of the good schools throughout the country where 
the Woody tests have been given. 

9. The rural schools make a poorer showing than do the city 
schools in the fundamentals of arithmetic. 

10. The one-teacher rural white schools achieve only about 
half the product of good city systems. 

11. The city and rural colored schools make lower scores 
than corresponding types of white schools, and the greater 
age of the pupils indicates a greatly inferior product. 

SPELLING 

12. Certain city white schools meet the standard attain- | 
ment of typical American city systems, but as a group the *; 
Virginia city schools average two years behind the standard • 
attainment of pupils in typical eight-grade city systems in ( 
spelling. 

13. The poorest Virginia rural colored schools average al- 
most four years behind the standard attainment of pupils in 
typical eight-grade city systems and almost two years behind 

the city white schools of Virginia. 

« 

HANDWRmNQ 

14. In handwriting the Virginia city white children 
average one year short of the Starch standards at the end 
of the elementary school. 

15. The rural four-teacher white schools are about three 
years below the Starch standards at the end of the elementary 
school. 

16. The one-teacher white schools fall short of the four- 
teacher schools by about one year of progress. 

17. The colored pupils in rural schools achieve results in- 
ferior to the scores of white pupils. 
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18. Colored pupils in city schools average a year's progress 
above that of white pupils in corresponding schools. In 
general they are about one year older. 

CLASSIFICATION OF PUPILS 

19. There is great overlapping in ability of the several 
school grades. This overlapping is greatest in rural schools. 

20. This misgrouping of pupils is shown by both the 
achievement and intelligence tests. 

21. The best available group measures of the overlapping 
are the general intelligence examinations Delta 1 (in grades 
one to three) and Delta 2 (in grades three to seven) , and the 
reading examination Sigma 1 (in grades one to three) . 

22. There is almost no provision in the rural and city 
schools outside of Richmond for teaching backward children 
in special classes. Richmond has such classes. Entrance into 
these classes is determined, as it ought to be, by psychological 
examination, and the classes are taught by specially trained 
teachers. 

/ 23. Richmond is the only school district in the state making 
provision for the gifted children in special classes. 

THE ONE-ROOM SCHOOL 

24. By every measure applied the one-room school is the 
poorest educational institution in the state. The pupils in 
these schools are not getting a square deal. 

COLORED SCHOOLS 

25. The pupils in colored schools make a creditable showing 
in the tests, grade for grade, as compared with the white pupils. 
They are, however, almost uniformly from one to one and a 
half years older than the white children in the same grade 
and have been in school one year longer. 

HIGH SCHOOL 

26. The first-year white pupils in Virginia city high schools 
write English as well as do the children in ten cities measured 
by the Hillegas scale. They write better than the median 
of fifty-four cities reported by Trabue. They fall short of the 
Trabue standard. 
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27. The city senior high schools rank better in composi* 
tion than do the city junior high schools. 

28. The rural hi^ schools rank better in composition than 
do the city junior high schools. 

29. The rural high schools rank much below the city high 
schools in composition. 

30. The pupils in the colored high schools are seven months 
older than those in the white high schools and score in compo- 
sition about a year and a half below the pupils in the city 
senior high schools and two years below the Trabue tenta- 
tive standard for the first year high school. 

31. In algebra the Virginia scores are below the Hotz 
standard and below the median scores for the country. 

32. The city schools do little better in algebra than do the 
accredited rural high schools. 

33. The algebra work in the small non-accredited high 
schools is decidedly inferior in quality to that of the other 
high schools of the state. 

RECOMMENDATIONS 

Most of the recommendations to be made here were made 
in Part 1 of the survey report on the basis of other data 
than that of tests and measm^ments. They are corroborated 
and reenforced by the results of the tests. Chief among the 
necessary changes are: (a) the passage of an effective com-' 
pulsory education law; (6) the lengthening of the school term 
to a one-hundred-eighty-day minimum; (c) improvement 
in the qualifications of teachers; (d) the increase of super- 
vision, particularly of the rural schools; (e) a reduction of 
the one-room schools wherever possible in favor of consoli- * 
dation ; (/) the restriction of one-room schools to five grades ; 
ig) improvement in the classification of children; (h) the 
organization of special classes for backward and superior 
children; (i) the employment of standard educational tests 
in measuring the progress of children and the efficiency of 
instruction; (k) the creation in the State Department of a 
bureau of educational investigation; (0 the creatioij of 
similar bureaus in all city and non-city divisions where condi- 
tions permit. 



CHAPTER III 
READING 

THIS chapter will present the results obtained from the 
use of the Thorndike Reading Scale Alpha 2 with ap- 
proximately nine thousand pupils in the Virginia elementary 
schools beginning with grade three. 

The tests were given to more than nine thousand pupils, 
but some papers were rejected because of irregularities in the 
records or the absence of such supplementary facts as age, 
grade, race, etc. The returns used include the scores of 3768 
white pupils from the eight cities, Charlottesville, Lynchburg, 
Newport News, Norfolk, Portsmouth, Rockford, Richmond, 
and Roanoke; 1029 colored pupils from six of these cities; 
3038 white pupils from the rural schools in the counties in- 
dicated in Chapter I, and 1000 negro children from the rural 
schools of the following counties: Albemarle, Appomattox, 
Caroline, Charlotte, Isle of Wight, Lancaster, Loudon, North- 
ampton, and Rockbridge. 

QT7ESTI0NS TO BE ANSWERED 

The outstanding question to which such data should afford 
an answer is this: Are Virginia children under present school 
conditions learning to read satisfactorily? Explicit reply to 
this question demands an analysis of the gross results in terms 
of more detailed questions: (1) How well do the city schools 
teach their pupils to read? (2) Does the boy or girl in the 
one-room rural school learn to read as well as the pupil in the 
city schools? (3) Do the larger consolidated rural and village 
schools teach more effectively than does the one-room school? 
(4) How well are the colored boys and girls learning to read? 
(6) How do the scores made by the Virginia children in the 
rural schools or in the city schools compare with the results 
achieved by the children of Iowa, Wisconsin, and other places? 
(6) How nearly does the work of the several grades approach 
the quality indicated by Thorndike's standards as valid ex- 
pectations for the several grades? (7) Do the children of 

14 
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Fig. 2. Thomdike Reading Scale Alpha 2. Full-drawn line: estimated 
half -year norms for seventii-ffrade system; dotted line: median scores 
for eight Virginia cities (Apri^ 1919). 

Virginia acquire in the seven-grade elementary school a skill 
in silent reading equal to that gained by pupils who complete 
the elementary course in schools having an ei^t-year course? 
(8) Do they acquire such skill in seven years? 

Even more detailed questions must be asked if there is to 
be the most efTective remedial work. The analysis should 
ultimately lead to the exact and detailed conditions productive 
of high and low achievement and the methods by which low 
achievement can be made satisfactory. This complete survey 
lies somewhat beyond the scope of the present effort. We 
shall present the results in as great detail as our available 
data and the purpose of this volume warrant. Beyond that 
we must trust the initiative and interest of Virginia school 
officers to investigate and to remedy. 

A. CITY BCHOOLS (wHITE) 

1. Median Scores. If we examine the median scores for 
the city schools of Virginia, we find that they compare favor- 
ably (see Tables 1 and 2) with the Thomdike standards and 
with the scores of city schools in other states.^ 

In grades three, six, and seven the scores for the second 

1 Only the most important tables will be included in the text 
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TABLE 1 

BMdwg: T^rndihe Se^ Alpha g; S768 eUy pupils (whUe), Grade acares 
for eHfhl Vtrgtma cUiea; standard April scares estimated for Virainia 
schools (sevenryear elementary system). Thamdike Standards 



8 Virginia cities (April) 


4.5 


4.9 


5.2 
5.3 


5.2 
5.6 


5.S 

5.S 
L 


(5.8 

16.3 
H 


6.7 

6.7 
L 


7.2 

7.0 
H 


7.2 

7.3 
L 


7.4 


Estimated Virginia Standard 
(April) 


4.7 


5.1 


7.6 




L* 


H* 


L 


H 


H 


ViBGiNiA Grades 


III 


IV 


V 


"f7T 


VII 




V • T X 


Standabd Gradbs 


m 


IV 


V 


VI 


VIT "frrxT 




VIX 


V J.XX 


Thomdike Standard (mid year) 


4.7 


5.2 


5.7 


6.5 


7.0 


7.5 



* L - Low Section, first half year; H - High Section, second half 
year. 

half year not only surpass the Thomdike standard scores, 
but reach or exceed the scores estimated as indicating normal 
achievement for Virginia schools.^ The upper seventh-grade 
score is practically the standard mid-year score for grade 
eight (Thomdike standard) under the eight-grade elementary 
organization. Grade six (second half year) exceeds the Thom- 
dike standard for grade seven and the estimated Virginia norm 
for grade six by the equivalent of a half year's progress (see 
FiK. 2). 

The upper fourth and fifth grades do not make so good a 
showing. They do not reach even the mid-semester (April) 
norm for the first half of these grades. These scores indicate 

^ As shown in Chapter I, each grade in the seven-grade S3rstem must 
accomplish 1| yean* work as measured by the eight-grade system, if 
the pupils are to enter high school with a preparation equivalent to tnat 
obts^ned from an eigiht-grade coiu-se. The completion of ^ade three in the 
Virginia system would mean the equivalent of 3f years' progress under 
the eight-grade plan; the end of grade four would mean the accomplishment 
of 4| years of work. Accordin^y the Thomdike standards derived 
from tests given to pupils in an ei^t-grade sjrstem were converted into 
standards for a seven-grade course. Such estimated standards are only 
approximate. 
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TABLE 2 

Beading: Thomdike Scale Alpha 9. CamparaHM aeorw; 

cUiee outnde of Virffinia 



Cities 



Thomdike Standard. . . 

Wisconsin cities 

Indiima cities (scale A) . 

St. Paul, Minnesota. . . 

Paterson, New Jersey . . . 

San Francisco, Califor- 
nia 

Louisyille, Kentucky. . . 

Private School, New 
York City 

Mt Holly, New Jersey. 

Rq)ublic, Michigan 

Woodmere, New York. 

Friends School, Brook- 

Boyce, Louisiana 

Suuierland. Iowa 

Horace Mann School, 
New York City 



Grades 



m 



5.1 
5.5 
5.2 



4.9 



4.3 

• • • 

3.2 



4.3 



IV 



5.2 
5.4 
6.6 
5.6 
4.8 

5.6 
5.3 

5.5 
5.5 
5.1 
5.6 

5.3 
5.4 
5.4 

5.6 



VI 



5.7 
5.9 
7.6 
5.7 
5.4 

6.6 
5.7 

6.3 
5.3 
5.6 
5.7 

5.8 
5.8 
6.0 

6.4 



6.5 
6.8 
8.5 
6.7 
6.4 

6.5 
6.6 

6.5 
6.9 
5.9 
6.8 

7.0 

7.0 
6.7 

6.0 



VU 



7.0 
7.0 

8.7 
7.2 
6.6 

7.4 
7.6 

8.0 

7.4 
7.1 
7.6 

7.5 

> • • • 

7.2 
8.0 



vm 



DC 



7.5 
7.3 
9.0 
7.8 
6.9 

7.8 
7.7 

7.7 
7.3 
7.6 
7.7 

7.8 

I • • • • 

7.2 

7.7 



7.7 
7.2 



8.0 
7.6 



7.0 
7.4 
8.1 

8.2 



XI 



7.7 



XU 



8.2 8.5 



7.5 
7.6 



8.3 



7.5 
8.2 



8.4 



7.7 



7.8 
8.5 



8.7 



Date 



1914 
1918 
1914 
1917 
1918 

1916 
1916 

1917 
1918 
1918 
1919 

1919 
1919 
1918 



the weak places in an otherwise excellent showing for the city 
schools. 

2. Comparison with Cities outside the State. If we com- 
pare the average grade scores for Virginia cities with those 
for thirty-four Wisconsin cities (see Table 2) , the comparison 
is favorable to the former in grades three, six, and seven, 
judged on the basis of both the grade scores and median ages. 
The Thomdike mid-year standard for grade eight is 7.5. The 
pupils in grade seven, Virginia cities, score 7.4; the Wisconsin 
pupils, grade eight, make a score of 7.3. Both groups are 
completing the elementary course, the Virginia group with a 
median age of 13.7 years (see Table 5), the Wisconsin 
children aged 14. It is probable that the largest percentage 
of children in both systems enter school at six years or earlier, 
and judged by the national standard (Part 1, Table 21), the 
pupils of both states are one year overage at completion of the 



18 



Virginia Public Schools 



TABLE 3 



Beading: Thomdike Scale Alpha 2; S768 ciiy pupils (white). Scores 
by grades and haJS-grades for eight Virginia cUies; average grade scores 
and Thomdike Standards and esHmaied Virginia Standards for mid- 
year {April) 



Cities 


Scores 


Charlottesville 

I^nchburg 

Newport News 

PortjBmouth 

Richmond 

Roanoke 


4.2 
6.1 
4.4 
4.8 
4.3 

• • • 

4.5 


5.0 
5.2 
5.5 

• • • 

5.1 

4.7 

4.9 


5.0 
5.7 
5,0 
5.2 
5.7 
5.5 

5.2 


5.0 
5.4 
4.9 
4.9 
5.4 
5.3 


4.6 
5.8 
... 
5.8 
5.8 
7.0 


4.8 
5.6 

• • • 

5.8 
5.9 
6.8 

5.8 


6.4 
6.7 
6.8 
7.1 
6.4 
6.7 

6.7 


7.5 
7.0 

• • • 

7.1 
6.9 
7.0 


7.0 
7.3 
7.5 
7.4 
6.9 
7.0 


7.2 
7.0 
7.6 
7.4 
7.6 
7.6 


Average score 


5.2 


5.8 


7.2 


7.2 


7.4 


Radford - 


4.4 


4.9 


6.1 


6.7 


7.3 




ar 




Estimated standard, half ye 
(April) 


4.8 
L* 


5.0 


5.3 
L 


5.6 


5.9 


6.2 


6.7 


7.0 


7.2 
L 


7 6 


\**"r'***/ • • •.....•••••.-- 






H 


L 


H 


L 


H 


H 


VrRflTNTA ORAnwR 


III 


IV 


V 


VI 


Vll 








Standard Grades 


III 


IV 


V 


VI 


VTT 


VITT 


Thomdike Standard, mid- 
year, 8-grade sjrstem. . . 


4.7 


5.2 


5.7 


6.5 


7 


7.5 


Norfolk 


4.' 


i4.7 


4.5 


5.2 


5.7i 


).5 


7.0 


7.( 


37.0 


17.4 


8.0 


8.1 



/ 



* L » first half year; H - second half year. 



elementary course. The Virginia city sixth-grade pupils are 
approximately the same age as the Wisconsin grade seven, and 
they almost attain the score made by Wisconsin grade eight. 
A study of the individual city scores shown in Tables 2 
and 3 indicates a wide range of achievement in the schools of 
approximately a hundred school system's represented in these 
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two tables. In no grade are the average Virginia scores as low 
and in no grade are they as high as are some of the scores 
reported from other cities. In grade four, for example, the 
average Virginia score for each half grade is 52. This score 
is exceeded by the fourth grades of most of the cities outside 
of Virginia, but no Virginia city scores as low as Paterson, 
New Jersey, or Republic, Michigan, and both Lynchburg 
and Richmond^ show scores higher than any of the outside 
cities except those of Indiana. In grade seven the Virginia 
average is 72 and 7.4 for the two half years, but this score is 
exceeded by the schools of Indiana, St. Paul, San Francisco, 
Louisville, and several other cities. These average Virginia 
scores, however, are higher than those of Paterson, Sutherland, 
and Mt. Holly, and several Virginia cities score relatively high, 
Norfolk' showing higher scores for grade eight than any 
city outside of Virginia except those of Indiana. 

3. Progress from Grade to Grade. Every city shows progress 
in reading from grade three through the seventh grade. The 
total increase in average scores amoimts to 2.9 scale imits, 
which is approximately normal, an average increase per year 
of a little over one-half scale unit. Progress is sli^tly be- 
low normal for grades four and five, but grade six, first half, 
attains a standard score, and the upper sixth exceeds the April 
norm by almost a semester's development. The progress 
indicated for the first half year of each grade is normal in 
total amoimt and consistent from grade to grade. With the 
exception of lower grade three, the high average scores for the 
lower half of each grade, combined with the regular increase, 
make a decidedly satisfactory showing for the first-half-year 
classes. The showing for second-half-year classes is less 
satisfactory. 

4. Age and Reading Progress. From an examination of 
the median age (Table 5) for the seven cities it is evident that 
the median age of the pupils who were tested in reading is in 
every grade normal according to the Virginia age standard, 
based on an entrance age of seven years, but one year higher 

^ The Thomdike scale had been pieviouaLy used in the Richmond 
schools. 

* Norfolk has an eight-grade elementary school system. 
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than it should be according to the national standard, based 
on entrance at six years. In both cases a one-year span is 
considered normal. 

5. Residts Based on Number of Questions Answered. On 
the basis of the median number of questions answered cor- 
rectly on the entire test as shown in Table 16, Virginia city 
pupils make a better showing than do the children in either 
thirteen Wisconsin cities or thirty-four Wisconsin cities. For 
grade six the median number of questions correct on the en- 
tire test is two more than the median number for the Wis- 
consin seventh grade, and the upper seventh grade has a 
score of 15.1 in comparison with the score of 12.9 for the 
eighth grade in thirteen Wisconsin cities, and 14 for the 
entire grade in thirty-four Wisconsin cities. 

6. Summary. Comparison of the Virginia records with the 
Thomdike standards and with the scores for Wisconsin and 
other cities leads to the conclusion that in general the 
city schools of Virginia succeed in teaching children to 
read by the time they complete the elementary course — suc- 
ceed as well as do thirty-four Wisconsin cities or the schools 
from which Thomdike derived his standards. How clearly 
each of the cities succeeds in teaching all its pupils so that 
they make normal progress in reading will be shown later 
in the analysis of results for the various schools and grades in 
the individual cities. 



B. RT7RAL SCHOOLS (wHITe) 

The children who attend the rural white schools of Virginia 
are not learning to read as they should. As a group the 3038 
rural pupils whose scores are shown in Table 4 are from two 
to two and a half years behind the pupils in the city schools. 
Grade seven, for example, scores slightly lower than the city 
sixth grades, although the pupils are about one and a half 
years older than the city seventh-graders or two and a half 
years older than the city sixth-graders. Rural fourth-grade 
children are almost twelve years old, but they read less well 
than the city third-graders, whose median age is nine and 
a half years. Similar comparisons for the other grades show 
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TABLE 4 

Reading: Thomdike Scale Alpha S; S0S8 nanrcUy pupOa (wkUe). Aver^ 
age arade scores for (me-, hoo-f three-, and four- (or more) teacher schools in 
the following counUes: Atbemarle, AppomaOox, CaroUns, Carrel, Charlotte, 
Giles, Henrico, Isle qf Wight, Lancaster, Loudoun, Northampton, Rock- 
bridge, Rockingham, Smyth, Stafford, and Wise. Also city scarce and 
Thorndxke standard 



Type of School 



One-teacher 

Two-teacher 

Three-teacher 

Fouivteacher 

Average score (non-city schoolB) 

City average (first half) 

City average (second half) 



Median Scores 



3.9 
4.3 
3.7 
4.4 
4.1 
4.5 
4.9 



VlRQINIA GbADBB 



4.3 

4.7 
4.9 
4.9 
4.7 
5.2 
6.2 



in IV 



5.4 
5.3 
5.4 
5.6 
5.4 
5.8 
5.8 



6.3 
6.3 
5.8 
6.4 
6.2 
6.7 
7.2 



6.7 
6.2 
6.9 
6.6 
7.2 
7.4 



Total 

Number 

Pupils 



VI vn 



186 
298 
285 
2259 
3038 
3768 
3768 



Stand ABD Grades. 



Thomdike Standard (mid- 
year) 



Ill 



4.7* 



IV 



5.2 



5.7 



VI 



6.5 



VII 



7.0 



vni 



7.5 



Estimated. 



like conditions. The average rural child is, therefore, from 
one to two or more years behind where he should be for his 
age. 

One-teacher, Two-teacher, Three-teacher, and Four-teacher 
Schools. A study of the records of the rural schools of the 
several types shows that there is little difference in the test 
results for the one-, two-, and three-teacher schools (Table 4) . 
The three-teacher schools show even lower scores in grades 
three and six than do the other two. The pupils in grade six 
in the three-room schools just attain the Thomdike standard 
for grade five, and in the one- and two-room schools the 
sixth grade makes a score somewhat above the estimated 
standard for grade five of Virginia schools having the seven- 
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TABLE 6 

Median ages qf S0S8 pupUa in rural white achoaia, induded in 
reading (eel, Thomdike Scale Alpha 2 



Type of School 



One-teacher 

Two-teacher 

Three-teacher 

Four-teacher (or more) 

Median all-rural schools 

Me(han city (second half year) 

Virginia Standard (entrance age at 
seven) (mid-year) 



m 



10.8 
11.5 
11.0 
10.4 
10.9 
9.5 

9.5 



IV 



12.2 
12.4 
12.0 
11.2 
11.9 
10.7 

10.5 



13.5 
13.0 
13.0 
12.2 
12.9 
11.5 

11.5 



VI 



14.0 
14.2 
14.1 
13.1 
13.8 
12.6 

12.5 



VII 



14.9 
16.0 
15.0 
14.0 
15.0 
13.7 

13.5 



grade elementary course. In every grade the median age of 
the pupils (Table 6) is from two to two and one half years 
above the Virginia standard age, considering age at entrance 
to school as seven years. Thus, half of the pupils in grade 
three, who are eleven years old, have much less than third- 
grade reading ability on the basis of this test, when normally 
they should be reading fifth or sixth grade material; their 
actual retardation in reading is three years or more. This 
handicap in grade three is not overcome either by those who 
leave school after grade five or by those who remain through 
grade seven. 

According to the records of elimination shown in Part 1 
of the survey report (page 84) pupils in the non-city schools 
begin to drop out in grades four and five, and by the end of 
grade six one third have left school. It is evident from Table 
4 that the pupils who leave school in these grades are equipped 
with far less ability in reading than they should have for 
successful work in adult life. 

The four-teacher schools* make a somewhat better showing 
than do the other rural schools. Grade for grade the pupils 
are younger than those in the other non-city schools by about 
one chronological year. Grade for grade they score equal 
to or better than the pupils in the one-, two-, or three-teacher 

^ These include some town and village schools which by legal definition 
are '' non-ciiy " adioob. Such schools are not rural. 
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schools. They are thus about one year in advance of the 
pupils in the smaller rural schools. However, in comparison 
with the city schools, even these four-teacher schools make 
a poor showing. The pupils in the four-teacher schools are 
about eight months older than the city pupils of the corre- 
sponding grades and are poorer readers by about one half of 
a scale step or the equivalent of one year of normal reading 
progress. Considering both age and scores, the four-teacher 
schools, therefore, which are about one year in advance of the 
smaller rural schools, are still one and one half years behind 
the median city school. 

Age and Reading Progress. From the foregoing discussion 
it is apparent that grade scores may be misleading as a basis 
of comparison with the city scores, and that the ages of the 
pupils must be considered in interpreting such scores. When 
one examines the ages of the individuals composing any par- 
ticular group, as a class in a one-room school, the imcertain 
character of mere grade scores becomes even more obvious. 
In any such class composed of ten or more pupils the range of 
chronological ages may be seven to eight years. One hundred 
pupils in grade three in the one-room schools show an age 
range of from seven to fourteen years. In grade four are 
children eight years old and some fifteen years of age. Ages 
twelve, thirteen, and fourteen are represented in every grade 
from three through seven in an almost indiscriminate way. 

That the chronological age and maturity of these pupils 
bear little relation to their reading skill is evident from the 
fact that the pupils aged thirteen years in grade three make 
approximately the same score as those eight years old. In 
this grade only the eleven-year-old group, comprising fifteen 
per cent of the pupils included in the grade, reaches the 
standard third-grade score. The fourteen-year-old children 
make a score about one half year below the third-grade norm. 
Whether these pupils entered school abnormally late, whether 
they are inferior in native capacity, or whether their whole 
shortcoming is chargeable to bad school conditions cannot be 
determined in this particular instance for the purpose of this 
report. What is clear is that it behooves those who are 
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TABLE 6 

Beading: Thomdike Scale Alpha 2; 10B9 eUy pupils (colored), CUy arade 
scores and average grade scores; also average grade scores for while schools; 
Thomdike standard scores and estimated standard for Virginia schodls 
{mid-year) 



Cities 



Charlottesville. . . . 

Lynchburg 

Newport News. . . . 

Richmoiid 

Roanoke 

City average, colored 
City average, white . 



Virgmia schools estimated 
standard (mid-year) 



ViBGiNiA Gbadbb, 



Grades 



4.2 



4.5 
3.8 
4.5 



4.1 
3.8 

• • • 

4.3 
3.1 
3.8 
4.9 



4.9 



L* 



H* 



m 



5.5 

• • • 

4.9 
6.0 
5.3 
5.2 



4.7 
5.8 
6.0 
4.9 
3.8 
5.0 
5.2 



5.5 



H 



IV 



4.6 

• • • 

5.0 
5.1 
5.1 
5.8 



5.5 
5.6 
4.6 
6.0 
5.6 
5.4 
5.8 



6.1 



6.1 



6.9 
6.6 
6.7 



7.2 
6.1 
6.6 
6.5 
7.1 
6.7 
7.2 



6.9 



H 



VI 



6.8 

• • • 

6.8 
7.2 



7.1 
6.8 
7.2 
7.1 
7.8 
7.2 
7.4 



7.5 



VII 



Standard Gbades. 



Thomdike Standard (mid- 
year) 



III 



4.7t 



3.3 



3.7 



IV 



5.2 



5.8 



4.9 



5.7 



5.6 



5.3 



VI 



6.5 



6.7 



VII 



7.0 



6.9 



VIII 



7.5 



* L - first half year; H - second half year 
t Estimated. 

responsible for this condition to study the facts and to im- 
prove conditions. 



c. criY SCHOOLS (colored) 

How well are the colored boys and girls learning to read? 
If grade scores (Table 6) only be considered, the colored 
schools in Virginia cities would appear to achieve almost as 
satisfactory results in reading as do the white schools. A 
comparison of the average scores for the white and colored 
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city schools in the Thorndike reading test shows that on the 
average the latter fall short of the average white achievement 
but little less than A scale steps. This is less than a year of 
normal school progress. It would appear, therefore, that the 
white schools, grade for grade, are not more than one year 
in advance of the colored schools. In fact, in the lower fourth 
grade the colored city average is slightly better than the 
average for white schools. In the upper seventh grade the 
colored school is only .2 scale step short of the white school 
achievement. The poorest work in the colored schools appears 
in grade three, which falls considerably more than a year be- 
hind the average white third grade, and this poor third-grade 
achievement characterizes practically every city. 

An examination of the ages of the colored children, how- 
ever, indicates a much less satisfactory condition. The 
average age for the seventh-grade children in the white 
schools is thirteen and one half years; the colored children in 
the same grade are a full year older. They are, therefore, 
practically one year and a half behind the white children in 
actual achievement. In the three cities for which compara- 
tive age records are available, the colored pupils finish the 
elementary school at the age of fourteen and one half and 
fifteen years, with a grade score in reading about one half 
year below the standard. In the lower grades eighty per cent 
of the grade scores show a reading ability one to one and one 
half years below the scores for the white schools. 

The scores for the colored schools show most irregular 
progress. For four of the cities, the word progress cannot 
accurately be used to characterize the reading conditions 
which are revealed. For example, grade four has a score of 
6, indicating reading ability normal for grade five, while grade 
five reads less well than the third grade should read. In 
Norfolk the lower fourth makes a score normal for grade 
five (first half), and the grade four (second half) makes the 
standard score for grade three. Similar illustrations could be 
selected from any one of the city records. 

An examination of the records for several individual classes 
verifies the story told by the grade scores of low achievement 
— irregular progress and extreme variation in the accom- 
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TABLE 7 



Beading: Thorndike SedU Alpha S i 10e9eUympiU(colcre^ Median nrmr 
htr csf gwOtUma correct on enUre test, by half grades. Six Virginia cities. 
Comparative scores for city white schools and for thirty-four Wisconsin cities 



atte 


Scores 


Charlottesville. 
Lynchburs . . . 
Newport iNews. 
Richmond. . . . 

Roanoke 

Median ...... 


.... 
9.5 

• • • • 

• • • • 

7.5 
8.2 
8.0 

L* 


7.3 
9.9 

• • • • 

6.2 
4.0 
7.1 
9.4 


• • • • 

13.7 
10.8 
9.8 
12.0 
11.3 
12.8 


14.1 
14.5 

• • • • 

11.4 
11.5 
13.4 
13.0 


• • • • 

14.0 

• • • • 

12.1 

.... 

12.9 

16.5 


16.2 
16.5 
9.5 
14.6 
19.3 
15.3 
17.2 

H 


• • • • 


12.0 


■ • « • 


13.4 


• • • • 

9.0 
12.1 

8.9 
10.5 


9.4 
10.2 
11.0 
10.7 
13.0 

H 


12.9 
13.3 

• • • • 

12.1 
14.6 

L 


• • • • 

12.3 

• • • • 

12.5 


Median white 
schoolfl .... 


15.1 




H* 


L 


H 


L 


L 


H 


ViBGINIA 

Gbades. . . . 


Ml 


IV 


V 


VI 


vn 


Standabd 
Gbadab . . 


Ill 


IV 


1 

V 


VI 


VII 


VIII 


34 Wisconrin 
dties 
(white) . . . 


10.5 


12.9 


16.7 


10.5 


12.4 


14.0 


Norfolk 


7.5 


10.4 


15. i 


512.6 


15.5 


5.0: 


10.8 


11. K 

































* L « first half year; H - second half year. 

plishment both of entire classes and of individuals. The 
range in chronological age in almost every class is from six 
to nine years. 

According to the statement made in Chapter IV, Part 1, 
relative to stay in school, colored children in the rural 
schools begin to leave school when they are in grade four. 
By the time the seventh grade is reached, but one fifth are 
left in the rural schools and two fifths in the city schools. 
It would seem, therefore, that of the colored children who 
enter school the largest numbers leave with ability to read 
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TABLE 8 

Reading: Thomdike Seals Alpha 2; 1000 rural pupiU (edlarei).^ Grade 
scores and average scores amrangei by one^f (wo-, three-, and four- {or more) 
ieadier schools. ComvaraJtm scores for S0S8 wkite pujrils %n rural schools 
and for city schools , white and colored 



Virginia Grades 


ITT 


IV 


V 


VI 


vn 


One-teacher 


3.2 
4.2 
4.3 
4.5 
4.0 
4.1 
3.8 
4.9 


4.6 
5.0 
5.3 
5.7 
5.1 
4.7 
5.0 
5.2 


4.9 
5.7 
5.7 
5.9 
5.5 
5.4 
5.4 
5.8 


6.1 
6.7 
6.9 
6.4 
6.5 
6.2 
6.6 
7.2 


6.0 


Two-teacher 


7.1 


Three-teacher 


7.3 


Four-teacher 


6.7 


Average, colored rural schools . 
Average, white rural schools. . . 
Average, city colored schools. . 
Average, city white schools 


6.8 
6.6 
7.2 
7.4 



* The rural colored schools represent the following counties: Albe- 
marle, Appomattox, Caroline, Charlotte, Isle of Wight, Lancaster, Loudoun, 
Northampton, Rockbridge. 

material no more difficult than is the second set of paragraphs 
(difficulty 5.25) in the Thomdike Scale Alpha 2, which is the 
Thomdike standard for grade four. (Score for fifth-grade 
colored city schools 5.0; rural schools 5.1.) 

Median Number of Qiteations Correct. As in the case 
of the white pupils the record of the median number of 
questions correct (Table 7) indicates some progress for cer- 
tain grades which, judged by the grade score, appeared in- 
ferior in reading ability to classes below them in grade loca- 
tion. However, the successive grade medians in Table 7 also 
show inequality of achievement for a given grade in the 
several cities^ and inferior performance for the second-half- 
year classes in comparison with the first-half-year pupils. 

D. RTJRAL SCHOOLS (COLORED) 

An examination of the results in the rural schools (Table 
8) apparently shows that only in the one-room schools do the 
coloreii pupils read less well grade for grade than do the 
white children in similar schools. In the two-teacher, three- 
teacher, and four-teacher schools they read with greater 
ability than do the white pupils, and in grades three, four, 
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TABLE 9 

Beading: median apea, 1000 pupils (calcred). Comparative ogee 
white rural ecJiooU; also for three cUy eyetemaf colored 



Type of Schools 


Grades 


m 


IV 


V 


VI 


vn 


One-teacher 


11.0 
11.0 
11.0 
11.0 
11.0 
10.9 
10.0 


13.0 
12.0 
12.4 
12.5 
12.5 
11.9 
12.0 


13.0 
13.5 
13.3 
13.8 
13.5 
12.9 
12.5 


16.0 
14.6 
15.0 
14.0 
14.8 
13.8 
13.5 


15.0 


Two-teacher 


15.0 


Three-teacher 


14.6 


Four-teacher (or more) 

Median all-rural (colored) .... 

Median all-rural (white) 

Median city schools (colored) . 


14.6 
14.9 
15.0 
14.0 



and five of these schools they exceed the average grade score 
for the colored schools in the cities. The average score" for 
all colored pupils is from one half to one year below the 
estimated standard for Virginia schools. 

This showing seems high in view of the conditions in the 
colored rural schools until, as in the case of the rural white 
schools, it is observed (Table 9) that the colored pupils are 
two to four years overage as judged by the national age 
standard, and one and one half to three years above normal 
age as determined by the Virginia standard. 

When grade score and median age are considered in rela- 
tion to each other, it is seen that the fifth grade in the 
colored rural school, which makes an average score of 5.5 and 
reads with fourth-grade skill, should in reality attain a score 
of 7.5, indicative of seventh-grade achievement. The pupils 
in the three-teacher schools, grade four, make a score of 5.3 
and seem to be making normal progress in learning to read 
silently imtil it is noted that they are more than twelve years 
of age, normally should be in grade six (Virginia standard), 
and should read suflBciently well to score 6.9 on the Thomdike 
scale. In view of the median ages of the rural colored schools, 
therefore, their achievement in reading skill is pitiably low. 
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B. ANALYSIS OF CITT BECOBDB 

Variations of Orade Scores. The average median grade 
score for all cities indicates, as has been stated, a satisfactory 
showing in reading for Virginia city schools; but that this 
satisfactory condition is not foimd in every city is clearly 
evident from a study of the scores in Table 2. Not only do 
several cities show low scores for the city as a whole in one 
or more grades, but there is insuflScient and irregular progress, 
especially in the intermediate grades. In certam cities a com- 
bination of low scores and irregular progress for one or more 
individual schools indicates decidedly poor school product. 

The average seventh-grader in five of the eight cities reads 
as well as or better than is expected of a pupil who is com- 
pleting the work of the elementary schools. Of the three 
cities which fail to meastire up to the standard score in upper 
grade seven, Lynchburg is the only one in which the score 
is a full grade below the norm. Norfolk with her eight-grade 
system has a uniformly excellent record with the exception 
of that for the upper fifth grade. Every city except one 
makes a decidedly strong showing in grade six. Radford's 
score of 6.7 is probably lowered by the inclusion of the first- 
half-year pupils with the upper section. The records do not 
show upper and lower half years separately for this city. 

On the other hand, the low average score for the upper 
fifth grade is characteristic of every city except two, while 
four cities show a fourth-grade score (second half) no higher 
than that made by the third grade; no city score for the 
fourth grade reaches the standard estimated for that grade. 
The weakness of these two half years, which was commented 
upon in the discussion of the general average, is difficult to 
account for, since the present upper third grade read very well 
in four of six cities and the first-half-year classes in grades 
four and five reach the estimated standard except in two 
cities. 

Table 10 emphasizes how scores for the same grade difiFer 
for the several cities. The difference in reading ability for 
the same grade in the eight cities ranges from .6 to 2.4 scale 
units. In other words, the difference between the skill attained 
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TABLE 10 



Reading: Thomdike Scale Alpha 2. 
for eight Virginia ciHea, 


Average and extreme grade 
aUo eiandaTd ecoree 


decree 




HI 


IV 


V 


VI 


VII 


VIM 




L 

5.1 
4.6 
4.2 


H 

5.6 
4.9 
4.4 


L 


H 


L 

7.0 
5.8 
4.6 


H 

6.8 
5.8 
4.8 


L 

7.0 
6.7 
6.4 


H 

7.6 
7.2 
6.7 


L 

7.5 
7.2 
6.9 


H 

7.6 
7.4 
7.0 




Highest 

Average of 8 cities 

Lowest 


5.7 
5.2 
4.6 


5.7 
5.2 
4.9 




Thorndike Standard (mid- 
year) 


4.7 
4.9 


5.2 
5.5 


6.7 
6.1 


6.5 
6.9 


7.0 
7.5 


7.6 


Estimated standard Vir- 
ginia schools (mid-year) . 




Difference in scale steps 
between highest and 
lowest scores 


0.9 


1.1 


1.2 


0.8 


2.4 


2.0 


0.6 


0.9 


0.6 


0.6 





NoTB. Estimated normal progress for one year for Virginia system 
(seven-year elementary course) is .6 scale unit. 

by a given grade in one city and the reading ability acquired 
by that grade in other cities is the equivalent of normal 
progress for from one to four years. It is only fair to point 
out that this wide range is due as frequently to the highest 
scores being the equivalent of from one half to two years' 
progress above the grade standard as to the fact that the 
lowest scores are equally below the expected accomplishment. 

Charlottesville may well endeavor to discover the condi- 
tions which give her lowest ranks in four times of a possible 
ten and result in such erratic progress as is indicated for 
her work throughout the course. Her present fifth grade 
shows a score no higher than the third grade should make 
and, in fact, a record lower than the third grade does make. 
The fourth grade also suffers decidedly by comparison either 
with the work of the upper third grade or with the standard. 

In Newport News grade four in general reads less well than 
the third grade. A study of the variations in reading 
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TABLE 11 
Reading: Thcmdike Scale Alpha S. iMnoandhighdaaBaeortainnngleeUieM 



City 


Grade 


Low Score 


High Score 


Norfolk* 


3H 


3.9 


6.2 




4L 


4.9 


6.3 




4H 


4.7 


6.6 




6H 


6.4 


6.8 




6H 


6.8 


7.6 




7H 


6.2 


8.6 


Roanoke 


3L 


4. (JameBon School) 


6.4 (Park) 




4H 


4.7 (West End) 


6.2 (Melrose) 
7.6 (Elm Street) 


Portsmouth 


7L 


6.8 (Cook Street) 


i 


7H 


7. 2 (Cook Street) 


7.8 (Ehn Street) 



* The Walter Taylor and Robert E. Lee schools of Norfolk are con- 
spicuous for their superior scores. 

achievement of the several schools within the city indi- 
cates that it is the record of the Magruder School which 
reduces the city grade score; the John Daniel and Jeffer- 
son schools make scores in grades three and four which are 
normal for grade six. On the basis of grade scores for the 
entire city Portsmouth's record shows distinct weakness only 
in the upper fourth and upper fifth grades. Judged by the 
number of times the second half year of each grade reaches 
or exceeds the estimated standard, Radford has the poorest 
record of the eight cities, but it must be remembered that 
Radford's score represented the first half year's work in com- 
bination with the second half year and so cannot with fair- 
ness be compared with the standards for the second half 
year of each grade. However, beginning reading would seem 
to be less well taught in Radford during the past two years 
than formerly if the evidence of the grammar-grade scores in 
contrast with the decidedly low third and fourth grade scores 
is to be believed. 

The combined grade score for the large number of indi- 
vidual classes in Richmond^ shows excellent understanding 

» The Thomdike scale had been previoudy used in the Richmond 
schools, a fact which should be consiaered in connection with the Rich- 
mond scores. 
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TABLE 12 



SUerU Reading: ThomdUee Scale Alpha S, showing number of children mah' 
ing ihe score cj each particular grade in four daeses in the Ginter Park 
School of Richmond 





Number of 


Pupils 


AbiUty of 
Pupils 


Fourth Grade 


Fifth Grade 




let Half 


2d Half 


1st Half 


2d Half 


Below grade 3 


8 
2 

7 
2 

1 


3 
3 
8 
2 


1 
2 
3 
3 
1 




Grade 3 


1 


Grade 4 


5 


Grades 

Grade 6 


3 
12 


Grade? 




2 













of material read. In Norfolk the grade scores for the entire 
city show that pupils in grade six read with an understanding 
exceeding the expectation for grade eight, and in Roanoke 
pupils in grade five reach the score normal for grade six. In 
Lynchburg and Roanoke there exists a median overageness 
of from one to two years in several grades, combined some- 
times with a score in reading at least a half year below 
standard. In Roanoke the grade six score is a year above 
standard. 

Norfolk makes the best record of the eight cities, on the 
basis of the fact that she has the highest score oftener than 
any other city, and that her second-half -ear classes equal 
or exceed the standard scores in five out of six grades. 

Intra-city Variation of Orade Scores. In Richmond one 
upper-third-grade class scores 4.4 (less than lower-third-grade 
standard) and has a median score of 6.4 questions answered 
correctly; a second upper-third-grade class scores 5.8 with 
a median score of eleven questions correct, while a third 
class of the same grade can read material of difficulty 6.1 
(upper-fifth-grade standard) and has a median of eleven 
questions correct. Three fourth-grade classes selected at 
random have scores of 3.7, 5.6, and 5.9, respectively. The 
average low-seventh^grade pupil in the Robert Fulton School 
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TABLE 13 

SUeni Reading: Thomdike SeaU Alpha S. Average grade aeoree far eeeeral 
Virginia groupe and for 9S98 pupHs in Uwrty-fovT Wiaconnn eitiee 



Groups 



ni 



186 white pupils in one-teacher 

schools 

2259 white pupils in four-teacher 

non-city schools 

3038 white pupils in city schools 

(second half year) 

34 Wisconsin cities 

245 colored pupils in one-teacher 

rural schools 

1029 colored pupils in city schools 

(second half year) 

319 colored pupils in four-teacher 

rural schools 



IV 



3.9 

4.4 

4.9 
5.1 

3.2 

3.8 

4.5 



4.3 

4.9 

5.2 
5.4 

4.6 

5.0 

5.7 



5.4 

5.6 

5.8 
5.9 

4.9 

5.4 

5.9 



VI 



6.3 

6.4 

7.2 
6.8 

6.1 

6.6 

6.4 



VII 



6.9 

7.4 
7.0 

6.0 

7.2 

6.7 



vm 



7.3 



is completing the course with sixth-grade reading ability 
(score 6.6), while the pupils in Ginter Park have a score of 
7.9. The Magruder School in Newport News is obviously 
responsible for the low fourth-grade score of 4.9 (third-grade 
norm) ; John Daniel and Jefferson schools average 6.3 (upper- 
fifth standard). The Magruder School scores 4.1 and 4.7 in 
the lower and upper third in contrast to the John Daniel 
record of 5.5 and 6.4. 

The classes in each grade in the different cities are com- 
pleting the same work, and yet the difference between the 
ability indicated by the low score and that evidenced by the 
high score in the same city often is equivalent to normal 
progress for two full years. An additional fact of interest 
is that the pupils in Norfolk who make the highest scores 
are grade for grade a year yoimger than the pupils in the 
other seven cities. 

Not only do certain schools in each city obtain superior 
results in one or more grades, but these schools usually show 
consistent progress from grade to grade. Some of the poorer 
schools make uniformly low records throughout the elemen- 
tary coiu-se, while for others the scores indicate exceedingly 
erratic progress. 
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SQerU IReading: Thomdike ScaU Alpha 2, Median ape cf pupUe in teven 
cities.* Comparative age records for thirteen Wieconsin ciHesf 



CitiM 


Grade 3 


Grade 4 


Grade 5 


Graded 


Grade 7 


Grade 8 




L 

9.8 

9.9 
9.0 


U 

• • • • 

9.9 
9.0 
9.3 


L 

10.6 

10.5 
10.0 
10.3 


U 

11.0 

11.2 
10.4 
10.1 


L 
11.6 

• • • • 

10.8 
11.6 


U 
12.8 

• • • • 

11.2 
11.6 


L 

13.0 

12.6 
11.6 
12.4 


H 

12.8 

• • • • 

11.7 
12.7 


L 

14.0 

13.9 
13.4 
13.6 


H 

14.1 

13.9 
13.2 


L 


H 


Lynchburg. . 
Newport 
News 








Norfolk 

Portsmouth . 


14.0 


13.9 


Radfordt... 
Richmond . . 


10.1 


10.6 


11.7 


13-1 


13-6 






9.4 
10.1 

9.4 


9.8 
9.6 

9.5 


10.4 
11.1 


10.7 
10.9 


11.2 
12.0 

11.1 


11.6 
12.3 

11.6 


12.3 

• • • • 

12.4 


12.7 

• • • • 

12.6 


13.7 
14.4 


13.6 

« • • • 






Roanoke 


• • • • 


.... 


Mftdian 


10.4 


10.7 


13.6 


13.7 










13 Wiflconsin 
cities 


9.0 


10.0 


11.0 


12.0 


13.0 


14.0 



* No age reports for Charlottesville. 

t Wisconsin medians are only crude medians; Virginia medians are 
exact medians. 

In determining Wisconsin record ase 9, e.g., means 9 years to 10 years; 
in the Virginia estimate age 9 includes 8 years 10 months to 9 years 3 
months; age 9.5 means 9 years 4 months to 9 years 10 months. 

t A and B classes not reported separately. 



P. ANALYSIS OP CLASS AND INDIVIDUAL RECORDS 

Indirndual Classes. In grade 4A of the Ginter Park 
School of Richmond the range of chronological age is eleven 
half years. The oldest pupil, age thirteen years, six months, 
makes a score less than third-grade achievement; another 
pupil making this same achievement is only eight years old. 
A second eight-year-old pupil reads with sixth-grade ability. 
This latter pupil has a mental age of thirteen years, eight 
months, with an intelligence quotient of 156, and her reading 
ability is three years beyond that which is normal for her 
chronological age. This same class contains four pupils, 
each of approximately ten years, six months, who score as 
follows: 3.6, 3.6, 6.1, 6.3, a range from third- to fifth-grade 



Educational Teats 



35 



TABLE 15 

SUgrU Rtading: Thomdike ScaU Alpha 2; eiqht Virginia eitisa. Chrade moret 
and averagea, haHf aradea; median agea by half grades. Thomdike etandard 
acaree arid eaUmcOed atandard acareafcr Virginia achocia (mid year and April) 



Cities 


Scores 


Charlottesville 
Score , - . . . 


4.5 


5.0 


5.0 


1 5.0 


4.6 


4.8 


6.4 


7.5 


7.0 


7.2 


Median age 
Lynchburg 
Score 


\ ... 






5.1 
9.8 

4.4 


5.2 

.... 

5.5 


5.7 
10. fl 

5.C 


5.4 
11.0 

4.9 


5.8 
11.5 

• • • • 


5.6 
12.8 

• • • • 


6.7 
13.0 

6.8 
12,5 

• • • • 

• • « • 

7.1 
12.4 

6.4 
12.3 

6.7 

• • • • 

6.7 
12.4 


7.0 
12.8 

• • • • 

• • • • 

6.7 
13.1 

7.1 
12.7 

6.9 
12.7 

7.0 

• « « • 

7.2 
12.6 


7.3 
14.0 

7.6 
13.9 

• • « • 

• • • • 

7.4 
13.5 

6.9 
13.7 

7.0 
14.4 

7.2 

13.6 

L 


7.0 


Median age .... 
Newport News 


14.1 
7.6 


Median age 
Radford 

Score 

Median age 
Portsmouth 


, 


13.9 


• • • • 

' • • • • 


.... 

.... 


4.9 
10.1 

4.8 
9.3 

5.1 
9.8 

4.7 
9.6 

4.9 

9.5 

H* 


• • • • 

• • • • 

5.3 
10.3 

5.7 
10.4 

5.fi 
12.1 

5.2 

10.4 

L 


4.9 
10.6 

4.9 
10.1 

5.4 
10.7 

5.3 
10.9 

5.2 

10.7 

H 


• • • ■ 

• • • • 

5.8 
11.5 

5.8 
11.2 

7.0 
12.0 

5.8 

11.1 


6.1 
11.7 

5.9 
11.5 

5.9 
11.6 

6.8 
12.3 

5.8 

11.5 


7.3 
13.6 

7.4 


Median age 

Richmond 
Score 


« « . • 

4.3 

9.4 

4.7 
10.1 

4.5 

9.4 


14.5 
7.6 


Median age. . . . 
Roanoke 
Score 


13.5 
7.6 


Median age. . . • 
Average grade 
score 


. . . • 
7.4 


Median age (all 
cities) 


13.7 








L* 


L 


H 


L 


H 


H 


ViBGiNiA Grades 


III 


IV 


V 


VI 


VII 


Standard 
Gradbs .. 


m 


IV 


V 


VI 


VII 


vm 


Thomdike 
standard 
(mid-year) 


4.7 


5.2 


5.7 


6.5 


7.0 


7.5 


Norfolk .... 


4.4 
9.0 


4.7 
9.0 


4.5 
10.01 


6.2 
0.41 


5.7 
0.8 


5.5 
11.2 


7.0 
11.6 


7.1 
11. 


6 7.( 
713.- 


) 7.4 
113.2 


8.0 
14.0 


8.1 
13.9 


Esthnated Virginia 
standard city 
schools, April . . 


4.7 


5.1 


5.3 


5.6 


5.9 


6.3 


6.7 


7.0 


7.3 


7.6 



* L - first half year; H - second half year. 
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TABLE 17 

aOmU Btadmo: ThorndikB SedU Alpha M, 
DuttOnition of tndMdual 90ore», f/radu S 
to 7, ueomd half ytar, m fcur Bidimond 
achooU; 400 pupiU (iPAtto). 



TABLE 18 

aOMi' BMdimp: Thomdiko SeaU, 
Alphait, DtdnbvHimofindii9idmai 
gradta S to 7, in fowr JUd^ 
i;M4]msnl«(ioJUi«). 





8 


4 


6 


6 


7 


Total 




8 


4 


6 


6 


7 


Total 


9 A 








1 
2 
3 
8 
1 
2 
2 

• • • • 

J 

6 
7 

4 

• « • ■ 


1 

2 

8 

8 

2 

2 

2 

1 

6 

6 

13 

10 

22 

7 






1 
8 

I 

4 
4 
8 

• • • • 

7 

6 

6 

11 

il 

1 
6 

1 

11 

6 

1 
7 

• • . . 

4 

4 

. • • • 

1 


1 


8 8 


















8 


8.6 


















8 


8.8 


• • • • 














1 

• « • • 


4 


8.1 






1 








1 


8 


8.0 










4 


7.9 
















1 

1 

10 

6 

17 

11 

12 

9 

9 

6 

I 

3 

6 


4 


7.8 








1 
2 
2 
3 
3 
6 
7 








1 


7.7 














10 


7.6 












4 
6 


18 


7.6 






6 


1 




10 


7.4 






14 


7.8 






12 


8 




il 


87 


7.2 






88 


7.1 












8 


7.0 

6.9 


1 




8 
2 
3 
1 
10 
2 
3 
2 
4 

■ • « • 

6 
2 


7 
2 
10 
6 
6 
3 
6 


4 
4 

S 

1 

"a 


16 

8 

21 

12 

17 

6 

12 

3 

13 

6 

13 

11 

1 

8 

6 

20 

3 

3 

32 

22 

6 

16 

3 


1 




8 
2 

11 
1 

'I 

3 

4 

6 

10 

3 


20 

16 


6.8 




2 




2 


IS 


6.7 




6.6 






"2 
3 
6 
1 

• • • • 

3 

2 

9 

2 

2 

20 

25 

7 

16 

12 

• • • • 

1 
26 

3 
22 

1 
7 
8 


1 
3 
1 
2 
8 
1 
6 
6 
6 
4 
8 

16 
3 
4 

18 

14 
6 

17 
6 
1 


80 


6.6 






16 


6.4 






26 


6.3 




1 
8 
1 
2 
4 
1 
3 
3 

10 
2 
2 

10 
2 


9 


6.1 

6.2 

6.0 

6.9 

6.8 


1 
3 

4 
1 


4 
1 
1 
3 


1 


34 
11 
27 
21 
9 


6.7 


1 
2 
8 
1 
1 
14 
16 
6 
9 
2 


4 
1 
2 






11 


6.6 






16 


6 6 






86 


6.4 






8 


6.8 








6 


8.2 


8 
6 






13 

11 

3 

6 

4 






61 


6.1 






60 


6.0 






16 


4.9 


4 
1 


3 






87 


4.8 






22 


4.7 








1 


4.6 


1 

14 

2 

8 

1 
3 
2 










1 
22 

6 
10 

1 
4 
6 








1 


4.6 


7 
3 
2 


1 

1 






16 
6 
6 
2 

1 
10 


4 
1 






46 


A O 






10 


4.1 










27 


4.0 














3 


3.7 


'**4 


1 






2 






10 


3.6 






18 


3.6 
















8.8 














1 

7 
2 

7 
1 


■ • • • 

1 


1 






2 


3.2 


3 
2 
3 

1 










3 
2 
3 
1 

1 
2 
3 






8 


3.1 




.... 












2 


2.9 










1 








8 


2.7 
















1 


2.6 


• • • • 


1 








1 






1 


2.2 


1 

113 
4.8 
6.0 

4.9 








6 

4 








6 


' 


1 

68 
6.2 
6.3 

6.6 








1 








8 




85 
6.4 
6.3 

6.1 


70 
6.8 
6.8 

6.9 












Total No. 

Average.. . 

Median... 

Estimated 
Virginia 
standard 
(mid-yr.) 


64 
7.4 
7.3 

7.6 


400 


209 
4.7 
4.8 

4.9 


173 
6.1 
6.2 

6.6 


186 
6.2 
6.0 

6.1 


130 
6.8 
6.8 

6.9 


127 
7.2 
7.2 

7.6 


824 
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achievement. This situation can be substantially duplicated 
in other classes in the Ginter Park Sphool, in the Ruffner 
School, and in any other school in Richmond or in any 
other city in Virginia. A summary from the detailed tables 
shows that on a basis of scores in silent reading, the seventy 
pupils in grades 4A to SB in the Ginter Park School distribute 
themselves as shown in Table 12. 

Examination of Larger Groups. How general this condi- 
tion is, is evident from the combined distribution of indi- 
vidual scores from 824 pupils in four schools,^ grades three 
to seven, shown in Tables 17 and 18, and from the age-grade- 
achievement records. 

In grades three, four, and five (Tables 17 and 18) are 
pupils who cannot read the first paragraph in the Thomdike 
Scale Alpha 2, which is much less skill than is expected of 
normal third-grade children. Others read as well as is ex- 
pected of pupils completing the elementary school course. 

Sixteen per cent of grade 3B (upper third) cannot read 
material as difficult as paragraph one of the Scale Alpha 2; 
12.4 per cent can read material of standard difficulty of 
grade four or better, while 5 per cent can read the paragraphs 
of fifth-grade difficulty (Thomdike's standards). 

Twenty-five per cent of grade four have less than standard 
ability for grade three, while nine per cent read as well as 
or better than standard achievement for fifth grade. It is 
obvious that if assignments and methods in teaching geog- 
raphy, history, and other subjects are suited to the thirty 
per cent of grade five who possess standard sixth-grade skill 
or more, equally satisfactory results are impossible for the 
twenty-seven per cent who cannot read with the understand- 
ing normal for fourth-grade pupils. 

As is to be expected, grades six and seven show less vari- 
ability than existe in the lower grades. Elimination of pupils 
in Virginia schools (as elsewhere) occurs in increasing degree 
after grade five, and those first to leave school are the over- 

^ Returns for all grades from three through seven were not complete 
for the four schools, selected as representing typical conditions for the 
study of intra-grade variation. As a result other schools had to be sub- 
stituted in certain grades. In grades 3A and 3B are included scores from 
Ginter Park, William Fox, Faurmount, and Ruffrer schools. In grades 
4A and 4B Grace Arents was substituted for Ruffner, while in grade 6 
Robert Fulton is included instead of Ruffner. 



40 Virginia Public Schools 

age and retarded pupils. This may explain in part the fact 
that in grades six and seven of the four Richmond schools 
there are enrolled only twenty-five pupils who are below grade 
SB (upper fifth) in reading ability, and that in grade seven, 
twenty per cent of the pupils possess the reading ability of 
high-school pupils. Nine per cent make a score greatly in ex- 
cess of the standard score for high-school fourth-year pupils. 

Individual Ages and Progress in Reading. A study of the 
distribution of pupils of a given age through successive grades, 
together with the average scores with each age group, will 
help to answer the question whether children in these grades 
do make normal progress in reading. Taking 119 eleven- 
year-old pupils in a single school system, one finds that they 
score sli^tly above the fifth-grade ability. If we assume 
that these pupils entered school at the age of seven years, 
progress in learning to read would appear normal, since they 
make approximately the mid-year standard for grade five 
in Virginia schools. If, however, we assume that these 
children entered school at the age of six years, then only 21.9 
per cent have made normal progress, since they should be 
in the sixth grade with sixth-grade reading capacity. As a 
matter of fact, 38.7 per cent of these pupils are in grades 
three and four, and practically none of this retarded group 
shows reading capacity above what should be normal for 
the first half of grade four. 

Is increase, in age followed by increased reading capacity? 
An examination of tables which give distribution of individual 
scores and grade location for these 119 eleven-year-olds would 
indicate that it is those pupils who are normal for their grade 
and those who are under age that make the grade score. Of 
this eleven-year-old group 38.7 per cent are in grades three 
and four who are not only retarded in grade progress one to 
three years, according to the age of entrance, but who are 
equally retarded in reading skill. The grade scores would, 
therefore, seem to be kept up by those pupils who make either 
a normal or rapid progress through the grades. For example, 
the pupils ten years, six months who are in the low fifth 
grade average 6.1, which is the mid-year standard for grade 
six. Children of the same age in the lower sixth grade score 
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7.2^ which is normal for lower seventh grade. Children of this 
age in the third grade, however, score actually below the 
third-grade standard of reading achievement. 

G. BXTMMABY 

1. The study of the records of the individual cities supports 
the evidence of the all-city average, that the work in reading 
for Virginia cities is strong in grades six and seven; that it 
is satisfactory for the third grade; but that the work of the 
fourth and fifth grades in the second half in four of the eight 
cities is less commendable, though not discouragingly poor 
except in two cities. With the exception of grades four and 
five (second half), the records in silent reading for the Vir- 
ginia cities compare favorably with the achievement of cities 
elsewhere as measured by the Thomdike Scale Alpha 2. 

2. The favorable criticism of the work of the sixth and 
seventh grades must be modified in part by the fact that, 
though the city schools do succeed in teaching silent reading 
in seven grades, not all do so in seven years. The median age 
for three cities indicates that at least half of the pupils in 
grade seven in 1918-19 had been in school eight years or 
more. In two of these cities the problem of age and progress 
of pupils demands serious attention. Assuming an entrance 
age of seven years (Virginia standard), three cities, Rich- 
mond, Radford, and Newport News, show a median age score 
for grade seven, second half, indicating normal progress. If 
we accept the statement found on page 87 of Part 1 of this 
report, that the entrance standard of six years more nearly 
applies to the city schools than does the entrance standard 
of seven years, then Norfolk, which has an eight-grade course, 
is the only city in which the pupils (1918-19) completing the 
elementary course have done so at the rate of one grade 
each year. 

3. Slow and irregular progress in grades three and four or 
four and five is evident in several cities. The grade records 
included in the foregoing section should stimulate the study 
of local situations to determine whether one or all schools 
contributed to the low city scores and should result in such 
efforts to improve the work of those classes now inferior in 
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reading ability as will bring them up to the level of the 
classes which make a superior showing. 

4. Though the evidence that the average pupil in the city 
schools does read well is cause for distinct satisfaction, it 
should not obscure the fact that there exist in every Virginia 
system large numbers of individual pupils, and even entire 
classes in certain schools, who read very poorly. 

5. Marked differences are to be foimd in the accomplish- 
ment of a given grade in the several cities, and decided varia- 
tions are evident in the performance of the different classes of 
the same grade of a single school system. Such variations in 
the achievement of the several classes in given grades in one 
system often are the equivalent of normal progress through two 
and even three grades. 

H. IMPROVEMENT OF SILENT BEADING IN VIBOINIA SCHOOLS 

Three means will be here suggested for improving reading 
in the Virginia schools. First is the improved classification 
of children, which will be discussed in detail in Chapters VIII 
and IX. The second means is greater emphasis upon reading 
throughout the elementary school, particularly in the inter- 
mediate grades, where the evidences of unequal progress are 
outstanding. In view of the importance of silent reading 
as a tool for the mastery of all other subjects in the curric- 
ulum, it should receive increased consideration both as a 
regular school subject and as a basis of promotion from grade 
to grade. The third means to be suggested is improved tech- 
nique in the teaching of reading. This should be given in- 
creased attention in the training of teachers and supervisors. 
Particularly the aims of reading in the elementary school 
should be clarified, and there should be made available defi- 
nite standards of achievement for the several grades. In 
planning to develop this improved technique, attention should 
be directed to the following points: (1) the fimdamental 
differences in function of oral and of silent reading; (2) the 
results to be accomplished by oral reading in the primary 
grades; (3) the necessity of making silent reading a definite 
subject to be taught in the time allotted to reading, beginning 
with the primary grades; (4) the proportionately greater 
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emphasis which should be given silent reading as compared 
with oral reading, after grade three; (6) the rate of develop- 
ment in oral and silent reading normally to be expected 
through the successive grades; (6) the relative emphasis to 
be placed upon ''thought-getting" as compared with the 
mechanics of reading, from the moment reading is begun in 
grade one; (7) the relation between rate and comprehension 
in reading; (8) the value of much reading of suitable material 
as a factor in developing rate and comprehension of thought, 
and (9) the necessity of such a supply of reading materials 
as will permit pupils to read material in accordance with 
ability and interests rather than compel a continuation of 
the old deadening process of subjecting all to a "set" reader.^ 
No attempt will here be made to elaborate these several 
points. Abundant help may be foimd in niunerous books 
and magazines now devoted to this subject. Attention, how- 
ever, may properly be called to a recent inquiry directed to 
supervisors and superintendents in various sections of the 
coimtry to learn how their most successful teachers of read- 
ing provide for individual differences in the abilities of pupils. 
This inquiry, conducted by Doctor William Theisen of the 
State Departanent of Public Instruction of the University of 
Wisconsin, developed two types of remedial measures. The 
preliminary provisions include: (1) attention to physical 
needs; (2) better classification of pupils (including flexi- 
bility of promotion in addition to organization of special 
classes of extremely inferior and superior pupils) ; (3) the use 
of standard tests to determine pupil ability. The teaching 
provisions fall into six groups: (1) arrangement of pupils in 
small groups to permit adaptation of materials on basis of 
diflSculty and interest for pupils; variation in character of 
instruction; (2) provision of reading material of varying 
degrees of difiiculty; (3) variation in amount of reading 
practice; (4) individual attention to specific reading defects; 
(6) development and utilization of individual interests; (6) 
specific forms and phases of instruction, such as use of 
problem-projects which develop motives to increase reading 
skill, special exercises to increase speed, and special reading to 
improve comprehension. 

1 See pages 10^105 of Part 1. 
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A final word may be said regarding the importance of fur- 
nishing supplementary reading material.^ Several schools 
report a library consisting of a dictionary, and one or two 
others add the ''almanac." Satisfactory reading results can- 
not be obtained under these conditions. Here and there 
books other than texts are to be had, and one school reports 
a small library of 124 books. These few exceptions, how- 
ever, but emphasize the distressing lack of interesting and 
sthnulating books for school children, especially in the rural 
schools of Virginia. Many states have made provision not 
only for libraries in city schools, but for libraries in the re- 
mote rural districts. One state has 6,642 libraries totaling 
1,185,817 volumes. Every one-room school in that state has 
a library. The importance of making such library provision 
for the school children of yirg^lia is incalculable. 

BUMMART OF BECOMMENDATIONS FOR IMPROVEMENT OF 
THE WORK IN READING IN VIRGINIA CriY SCHOOLS 

1. Improved classification of pupils. 

2. Greater emphasis upon reading as a regular grade sub- 
ject, fundamental to the mastery of other subjects in the 
curriculum and as a basis for promotion. 

3. Increased training of supervisors and teachers in the 
psychology of reading and in the scientific technique of teach- 
ing reading. 

4. More definite knowledge on the part of supervisors and 
teachers of the aims of reading instruction and standards of 
accomplishment for the several grades, and observance of 
these aims and standards in the classroom teaching. 

5. The use of standard reading tests to aid in supervision; 
to aid in the perception and analysis of individual pupil 
needs; to evaluate methods and to note progress. 

6. More definite recognition of individual differences in 
reading ability and organization of class instruction to develop 
each pupil as far as may be, in accordance with his native 
capacity and previous training. 

7. Increased supply of reading material for class and sup- 
plementary use. Enlargement of school libraries and greater 
coordination between schools and community libraries.^ 

1 See pages 102-105 of Part 1. 



CHAPTER IV 
PRIMARY READING 

THE leading achievement in grades one, two, and three 
was measured by a reading examination devised during 
the course of the survey. This reading examination, Sigma 
1, is composed of two tests, both of which may be taken in 
a thirty-minute period. Test 1 is a sentence and paragraph 
reading test. Accompanying the sentences and paragraphs 
are pictures. In each case there is a direction for the pupils 
to make some mark upon the picture. This is the only 
response of the pupil. Whether or not the pupil is able to 
read the sentence is measured by the kind of marks which 
he makes on the picture. He is not required to do any 
writing. The items of the test — twenty-five in number — 
are arranged in order of difficulty, the easiest one being placed 
first and the succeeding ones being more difficult. In the 
construction of the test, carefid attention was g^ven to select- 
ing only those words which were foimd in the primers and 
first-grade readers. Presumably an intelligent child who had 
had proper instruction in primary reading should be able to 
make a score on the easier parts of the test. As he pro- 
ceeds through the tests, however, the items become more 
difficult, and towards the end only third-grade children will 
be able to read and resppnd properly to the directions. The 
test is given principally as a "power" test, not as a speed 
test — twenty minutes in time being allowed, which is more 
than most first and second or even third-grade children will 
be able to use. 

This test is preceded by a fore-exercise which is g^ven as a 
lesson in which the pupils are instructed exactly how to per- 
form the various things called for later in the test. Adequate 
attention is given to this fore-exercise, so that presumably 
every child of normal intelligence should be able to follow 
the directions in the test proper. This test with its fore- 
exercise occupies seven pages of an eight-page booklet. 

Page eight of this booklet contains test 2, which also is a 
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sentence reading test modeled after the so-called ''Devena 
Literacy" test. This test consists of twenty interrogative 
sentences arranged in order of difficulty. It is preceded by a 
fore-exercise which, as in the case of test 1, is taught to 
the pupils before the test proper is given. The only response 
called for on the part of the child is to make a line imder 
one of two words, "Yes" or "No," whichever may be the cor- 
rect answer to the question asked. The time allowed for this 
test is two minutes. 

In Table 20 are given the scores for approximately two 
thousand (1911) white pupils in the primary grades of Nor- 
folk and Richmond. The facts for the rural schools are shown 
in Table 21 and for cities outside of Virginia in Table 22. 
The outstanding fact observable in these tables is the ex- 
tensive overlapping which the several grades show. This 
matter will be given detailed discussion in Chapters VIII 
and IX. 

The results of the test both in the Virginia schools and 
elsewhere indicate that the Sigma 1 examination is well 
ladapted to measure the reading achievement of second and 
third grade children. It is usable also in the second half of 
the first grade, but the large number of zero scores in this 
grade for test 2 indicates that this part of the examination is 
too difficult to give a satisfactory rating to all first-grade 
children. Even with first-grade classes, however, it gives 
a class score which shows whether the class as a whole has 
satisfactory reading ability. A study of the correlations 
indicates also that the examination is a good measure of 
intelligence for children of seven years and above who have 
been to school. (See Chapter VIII.) 

This reading examination was given to about twelve hun- 
dred children in Richmond, about eight hundred in Norfolk, 
and more than seven hundred in rural schools. About a 
thousand tests were given outside the state of Virginia in 
order to secure comparable scores. Table 22 shows medians 
for the several groups. 

As measured by median scores the Virginia city schools 
make a showing about average in the second and third 
grades. Neither Richmond nor Norfolk scores as high in 
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TABLE 21 

Beading Examinaiion Sigma 1; ditiiribuJtiafM and medians /or puptb 

€f defsen rwrai mhoaU in fioe counUea 





Test 1 — 703 Pupils 


Test 2 — 701 Pupils 


Soores 










Grade 1 


Grade 2 


Grade3 


Grade 1 


Grade 2 


Grade 3 


22 


• •«•••■• 


1 
1 










21 


4 
10 








20 




1 


11 


19 




3 


13 




1 


1 


18 




4 


22 




2 


15 


17 




5 


17 




1 


4 


16 


2 


6 


20 




3 


21 


15 




9 


21 




5 


7 


14 




8 


19 




4 


22 


13 


1 


9 


14 


\ 


1 


14 


12 


3 


15 


14 




8 


28 


11 


2 


11 


18 




8 


14 


10 


7 


22 


14 




16 


14 


9 


4 


18 


10 


1 


14 


18 


8 


7 


20 


9 


2 


17 


12 


7 


10 


11 


6 


1 


5 


11 


6 


13 


16 


3 


4 


15 


15 


5 


10 


15 


4 


11 


17 


3 


4 


22 


12 


3 


15 


22 


6 


3 


31 


16 


1 


20 


17 


2 


2 


88 


6 


4 


28 


15 


4 


1 


44 


7 


2 


35 


15 


3 





58 


5 




186 


35 


4 


Totals 


252 


221 


228 


252 


222 


229 


Medians 


2.6 


9.1 


14.6 


0.9 


5.4 


12.3 


A.D. 


2.3 


3.8 


3.6 




3.8 


3.7 



Note. Figures in heavy type indicate groups in which the medians lie. 

the first grade as might be desired, nor as high as they should 
score if the diflScuIty of the test is at all accurately gauged 
by what the children in St. Louis, Madison, Bloomington, 
Minneapolis, and Santa Anna do with it. It is possible 
that the classes tested in these cities were more highly selected 
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TABLE 22 

Beading Examination Sigma 1, Bhowing median waru for Bidmumd^ ATor- 
/oOb, el00m nardl Virginia achoUa, and 9ix ctties outside of Vvrgima 





Scores by Giades (Second Half) 


Schods 


Testl 


Test2 




Grade 1 


Grade 2 


Grades 


Grade 1 


Grade2 


Grades 


Richmond City 
Norfolk City.. 
Rural 


2.4 
3.7 
2.6 
5.1 


10.5 

10.8 

9.1 

11.4 


15.0 
17.0 
14.6 
16.6 


1.7 
2.3 
0.9 
2.8 


7.4 
7.3 
5.4 
6.6 


14.1 
12.0 
12.3 


Outside cities. . 


IS.O 



than those in Virginia and, therefore, show scores higher 
than the average for the city schools throughout the country, 
though there is no reason to suppose that such is the case. 
Even if this is the case, it is probably fair to interpret the 
first-grade scores for Richmond and Norfolk as slightly below 
average. On test 1 the second-grade scores for these cities 
are also slightly lower than the average for the outside cities, 
but the third-grade scores are practically the same. On 
test 2 the Virginia cities manifest a better score than outside 
cities. 

Rural schools manifest a distinctly inferior achievement. 
In no case except that of grade one in test 1 and that of 
^rade three in test 2 do the rural pupils equal the score of 
either Virginia city in either test. Always tiiey score lower 
than the outside cities. 

To this low score should be connected the fact that the 
rural pupils are as old or slightly older, grade for grade, than 
are the pupils in Norfolk or Richmond. The ages and number 
of children concerned in each case may be seen from 
Table 23. 

Just what it means for a child, c^ass, or school to make a 
score of 3 or less on test 1 will be clear from an examination 
of the test itself. 

There are just twelve words aside from "a" and "the" 
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TABLE 23 

Median ages cf primary pupila examvMd by the reading teet, 

Sigma 1 



SchoolB 



Richmond Age 

Number... 
Norfolk .^e 

Number... 
Rural Age 

Number . . . 



Grade 1 



1st 
Half 



6.6 
46 



2d 
Half 



7.6 
182 
7.1 
166 
7.5 
168 



Grade 2 



1st 
Half 



8.1 

142 

7.8 

69 



2d 
Half 



8.8 
212 
8.3 
177 
8.6 
201 



Grade 3 



1st 
Half 



9.6 
214 
9.4 
119 



2d 
Half 



9.7 
128 
9.1 
168 
9.8 
301 



which the child must know in order to read the three sen- 
tences required for a score of 3. Five of these words are 
actually taught him during the fore-exercises on page 1 of 
the test. He must be able to recognize just seven additional 
words as follows: "tail," "this," "pig," "around," "squirrel," 
"wing," "goose." All these words are in the Jones list of 
words common to ten primers and all of them are found in the 
first readers used in the Virginia schools. To acquire a 
knowledge of these words, to imderstand them when they are 
seen in sentences, and to follow the directions which they 
give, seems a small achievement for one year of schooling. 
Yet morer than fifty per cent of the Virginia first-grade 
children tested could not equal a score of 3. 

Even this is not quite a fair statement of the case. A 
child was not confined to the first three sentences in order 
to score 3. He might fail on sentence 3 if he could read sen- 
tence 4 with the words "find," rabbit's," "make," "it," 
"longer," or if he could read sentence 6 with the words "each," 
"bird," "that," "is," and "ground." 

It is admitted that the ability to recognize the words in 
question is not the only thing involved. There are equally 
important factors of the relations of words and the ability 
to follow directions, the latter certainly being a matter of 
intelligence. Conceding all these matters, however, it is still 
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probable that where reading has been taught, there the pupil 
will make the highest scores in this test, and judged by this 
criterion, the rural schools are giving results distinctly in- 
ferior to the city schools, which are certainly not above the 
median for the country at large. 

The Virginia schools measured should be concerned not 
merely because of a low average reading score in the early 
grades. Equally important is the inequality of achievement 
of children in tiie same grade and of the same age and in- 
telligence. This matter is considered in part in the chapter 
on the classification of children, but certain facts may also 
be noted here. For seven 2B classes in the city of Richmond 
the median scores were as follows: 8.5, 11.7, 11.0, 12.6, 10.2, 
and 4.0 in test 1, and 6.0, 9.6, 7.5, 10.0, 6.0, 7.3, and 4.0 in 
test 2. For six 2A classes in Norfolk the median scores were: 
12.0, 11.0, 12.0, 4.0, 14.0, and 12.0 m test 1, and 8.0, 8.8, 
8.0, 4.4, 9.0, and 8.3 in test 2. Similarly, the median scores 
for six rural schools were respectively 8.0, 12.0, 10.0, 3.0, 
10.0, and 8.0 in test 1, and 5.0, 8.0, 3.0, 0.0, 6.0, and 3.0 m 
test 2. 

Yet all of these classes were completing the second year of 
schooling and were of about the same chronological age. The 
classes with the lowest chronological age actually made the 
superior scores. The range of these median scores from 4 
to 12 in each of the cities is almost the range between the 
first and third grade scores for the cities as wholes. This 
means that some second grades are doing only one half to 
one third as much as others do with the same amoimt of 
schooling. 

Some of this variability may be charged to the difference 
in ability on the part of the pupils, but some of it is also 
apparently chargeable to poor instruction, and to poor ad- 
ministration and supervision. 



CHAPTER V 

ARITHMETIC 

IN determining the efficiency of a school system in arith- 
metical instruction^ at least two products of training 
should be considered: firsts such skills as are involved in 
the ability to add, subtract, multiply, and divide shnple 
and compound numbers expressed as integers, fractions, and 
decimals; second, the more complex ability, commonly 
called reasoning, involved in the solution of arithmetical 
problems. 

THE TESTS USED 

In attempting to measure the quality of instruction in 
arithmetic in the schools of Virginia, two tests were used. 
The Woody Scales in addition, subtraction, multiplication, 
and division, which, according to the author of these scales, 
are designed to measure achievement in the "fimdamentals 
of arithmetic," were used for this purpose. Series B, which 
»"was especially constructed for use in measuring school 
systems where the amount of time for testing purposes is 
limited,"^ was used in order to secure the greatest amoimt of 
data in the least time. 

Several features of the Woody Scales suggested their use in 
the sm^ey. First, scales are available for the four funda- 
mental processes; second, the items of each of the scales 
were such as pupils meet frequently in good schools and 
later in life; third, the items of each scale are arranged in 
an order of difficulty so that yoimg children may perform 
the easy ones, and yet good pupils in the upper grades are 
not often able to complete the entire test in the time allowed ; 
fourth, the scales are fairly reliable inasmuch as children on 
a second trial of the same test do not alter their scores jrreatly ; 
fifth, the results of the tests correlate fairly hij;^ with other 
good measures of school achievements, probable that where 
reading has been best taught, there the pupils will make the 

1 Woody, Measwremml of Some Aekieoementa in ArUhmetiet p. 3. 
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and finally, there are available adequate norms for com- 
parative purposes. 

In order to secure a meastire of the ability of Vir^ia 
children to solve arithmetical problems the data secured 
from Exercise 2 of the Intelligence Examination, Delta 2, 
were used. This exercise is a series of graded reasoning 
problems in arithmetic, used in the first instance as a part of 
the intelligence examination, but available also as a measure 
of the ability to solve problems in arithmetic. Both of the 
tests were taken by the children on the same day. 

THE DATA USED 

The data used in this chapter were secured from the records 
made by white and colored children in both city and rural 
schools. These children were all in grades three to seven 
inclusive, according to the Virginia seven-grade system, with 
the exception of those in the cities of Harrisonburg and 
Norfolk, who were in grades from three to eight. The 
data represent the examination record of 2667 white children 
from the city schools and 5021 white children in the rural 
schools, and of 372 colored children in the city schools and 
770 colored children in the rural schools. These schools in 
the judgment of the survey staff fimiish a fair representation 
of the work in the rural and city schools throughout the state. 

THE OBOANIZATION OF THE DATA 

In presenting the results of the tests no attempt is made to 
show the work of individual schools or to compare the work 
of one school with another. It was not the intention to find 
individual schools in the state where the work was of un- 
usually high quality, nor to locate schools where the work 
might be found to be on a low plane. It was rather the in- 
tention to secure such facts as would give a fair picture of 
the arithmetic work in the several types of schools to be 
foimd in the state. For example, more than two thirds of all 
tlie non-city schools in Virginia are one-room schools, more 
than one sixth are two-room schools, while less than one sixth 
have three or more rooms each. It is evident that it is of 
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more importance to present the facts that will throw some 
light on the efficiency of instruction in the one-room and two- 
room schools throughout the state than to furnish specific 
illustrations of schools or grades wherein good or bad teach- 
ing obtains. With this larger purpose in view, the data 
are presented under the following main divisions: scores 
made by white children in each city having a separate ad- 
ministrative organization; scores by white children in rural 
schools containing one room, two rooms, three rooms, and four 
rooms, and by colored children in these same types of schools. 
In some grades where the number of records from children 
was deemed insufficient to secure a valid median score, the 
record has been omitted. 



THE TECHNIQUE OF COMPABATIVE SCOBES 

In order to determine how the achievement of Virginia 
school children in the fundamentals of arithmetic compares 
with the achievement of school children throughout the 
country, two methods of comparison are used: first, compari- 
son with the Woody standards, and second, comparison with 
the median scores made by children in other cities where 
the Woody Scales, Series B, have been used. In order to 
make these comparisons valid it is necessary to keep in mind 
just what each score used represents. 

In the majority of school systems throughout the coimtry 
the elementary school term is divided into eight grades. 
Children who complete these eight grades of work complete 
the elementary school program. This is true in all cities 
whose scores have been used for comparison with the Vir- 
ginia scores. The Virginia schools have a seven-grade system. 
Virginia children complete their elementary school at the 
end of the seven years, and, if that practice is valid, they 
should have the same efficiency that pupils in an eight-grade 
system have after eight years in school. If the Virginia 
schools are doing the work of the elementary grades as 
efficiently as it is being done in schools outside of Virginia, 
then it is to be expected that at the end of the seventh 
grade children in the Virginia schools should compare favor* 
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ably in achievement with children in an eight-grade syBtem 
at the end of the eighth grade.^ It is obvious, therefore, 
that a Virginia fifth grade should exceed the score of the 
fifth grade in an eight-grade system, probably by about five 
sevenths of a year's work, and similarly other Virginia grades 
should score correspondingly high. 

The comparison of Virginia scores with Woody standards 
is further complicated by the time of year when the tests were 
given. Woody standards are for the beginning of the school 
year. The Virginia tests were given near the end of the 
school year. When, therefore, we compare the Virginia 
scores with Woody standards grade for grade and with the 
results from most Northern and Western cities, we are giving 
to the Virginia cities whatever advantage would accrue to 
them by virtue of five or six month's additional work." 

THE FUNDAMENTALS IN VIBGINU CTTIES 

White Schools 

If one keeps in mind the essential technique of comparison 
outlined above, it is possible to interpret the Virginia city 
scores with some degree of accuracy. The place where this 
comparison can be made in the most clear-cut fashion is at 
the end of the elementary school course. If the Virginia 
cities are teaching the fimdamentals of arithmetic as effi- 
ciently as the cities outside the state, it would seem that Vir- 
ginia children at the end of the seventh grade should score as 
high as do children in the eight-grade system at the end of 
the eighth grade. A study of Tables 24 and 26 will show, how- 
ever, that Virginia cities do not reach a favorable standing 
in comparison with the work of the outside cities. The 
Woody standard obtained from Northern schools at the be- 
ginning of the eighth grade, when children are almost a full 
school year short of completion of the elementary work, 

'* For a complete discussion of this point see Chapter II. 
' It would he possible to work out mathematically a statement for the 
amount of schom work which each score represents. Such refinement 
of technique, however, is unnecessary to show the essential facts about 
the Virginia situation. 
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TABLE 24 

Woody Ariikmetic Scaka, Sense B. Median acoree cf whUe ehUdrm in 
Virginia cities at the end of the elementary school (eevenrgrade eourae); aUo 
Woody standards for beginning eighth grade 



Woody Standard 

Richmond 

Newport News. . 

Lynchburg 

Charlottesville. . 

Roanoke 

Portsmouth. . . . 
Danville 



Addition 



18.5 
14.5 
14.4 
16.3 
15.3 
16.1 
16.5 
16.0 



Sub- 
traction 



14.5 
13.5 
11.6 
13.4 
16.0 
14.6 



Multi- 
plication 



18.0 
17.2 
15.8 
15.9 
11.2 
11.3 
16.9 
17.2 



Division 



14.0 
11.5 



12.1 
13.9 



is in practically every case higher than the median scores 
made by any Virginia city. Danville, Portsmouth, Roanoke, 
and Lynchburg children score sixteen or more points in 
addition at the end of the seventh year as measured by these 
tests, but this is two full problems short of the Woody stand- 
ards for the beginning of the final year of the elementary 
school. The highest addition score made by any Virginia 
city was 16.6, whereas it should have been 18.6 from six to 
eight months earlier in the school program. As a matter of 
fact, this score of 16.6 is practically the Woody standard 
for the fifth grade. 

In subtraction, Charlottesville and Roanoke equal or ex- 
ceed the Woody standard for beginning of the eighth grade, 
but all other cities fall one or two grades below the point 
where the Woody standards indicate they should be. No 
city scores are as high in multiplication as the Woody stand- 
ards require, although Danville and Richmond, standing at 
the top of the list, at the end of the year approach the Woody 
standards for the beginning of the year. In division, data 
were available for only three of the cities, Richmond, Ports- 
mouth, and Danville. Danville practically equaled the 
Woody standard, while the other two fell distinctly below. 
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Woody Arithmetic Scales, Series B. Scores made by certain cUiea outride 
o/ Virginia at the beginning of the eighth grade of the elementary echodl 



• 

Cities 


* Addition 


Sub- 
traction 


Multi- 
plication 


Division 


Webster City, Iowa 

Hoquiam, Washington . . . 

Denver, Colorado 

Seattle, Washington 

Pittsburgh, Pennsvlvania. 
Idaho Springs, Colorado . . 


18.1 
17.8 
16.7 
17.4 
17.7 
16.6 


14.4 
16.0 
14.6 
14.2 
14.9 
13.6 


17.9 
18.8 
16.8 
17.8 
18.6 
16.2 


14.0 
13.8 
12.0 
13.0 
13.9 
16.3 



This unfavorable comparison with the Woody standards 
for these several grades in the several processes is further em- 
phasized by comparison of the Virginia schools with the 
cities outside of Virginia. In the majority of cases, the chil- 
dren of these outside cities exceed the achievement of those 
in Virginia. When we remember that the children in the 
Northern and Western cities have an additional year for 
practice in improving their skill in the fundamentals before 
completing the elementary school course, the inadequacy of 
the Virginia seven-grade course is even more marked. On the 
basis of these figures, therefore, it seems fair to conclude that 
Virginia city children are not acquiring the skill in the funda- 
mentals which should be expected under good school 
instruction. 

HABRISONBUBG 

Harrisburg is the only Virginia city having an eight-grade 
elementary school from which we have complete data. In 
order to throw some light on the relative efficiency of the 
two systems of organization the scores made in the Harrison- 
burg schools should receive special attention These scores 
together with the Woody standards are given in Table 27. 
In this table the median scores made by children in the second 
half of each grade only are used, and since our tests were 
given at the end of the term, the number of the grade repre- 
sents also the exact number of grades completed by this 
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TABLE 27 

Woody Aritkmetie Scales, Series B. Median scores for Harrisonburg {mgU- 
grade system) and Woody standards. Addition, fmdUpUeaUonf and 
division. Harrisonburg scores represent about three fourths cf a year 
more school than the Woody scores 



vm 



Addition 
Woody standardfl 
Harrisonburg. . . , 

Multiplication 
Woody standards 
Harrisonburg. . . . 

Division 
Woody standards 
Harrisonburg. . . . 



Ill 


IV 


V 


VI 


VII 


9.0 
10.2 


11.0 
13.8 


14.0 
16.1 


16.0 
17.0 


18.0 
17.3 


3.5 

8.7 


7.0 
11.2 


11.0 
14.9 


15.0 
16.6 


17.0 
17.0 

• 


3.0 

4.6 


6.0 
6.9 


7.0 
10.7 


10.0 
12.6 


13.0 
12.0 



18.5 
18.3 

18.0 
18.4 

14.0 
13.8 



group. An examination of the scores in Table 27 shows that, 
if we accept the Woody standards as a criterion, the work in 
the fundamental processes in arithmetic in the Harrisonburg 
schools is very eflScient. The median scores made by Har- 
risonburg pupils in almost every grade and in each process 
tested reach the standards set by Woody and in several 
cases exceed the standards. There is no other Virginia city 
here considered which makes the same consistently hig^ 
record, and only in a few cases in cities other than Harrison- 
burg have the Woody standards been reached or exceeded. 
It may not be correct to charge this ejfficient work entirely 
to the eight-grade organization. It is probably significant, 
however, that of the schools tested the only Virginia city at 
all approximating the Woody standards is one with this type 
of program. 



RURAL WHITE SCHOOLS 



The non-city schools of Virginia are responsible for the 
education of about four fifths of all the school children in the 
state. More than two thirds of the rural schools have 
but one teacher, more than one sixth have but two teachers 
each, while the remaining schools (less than one sixth) have 
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TABLE 28 

Woody Arithmetic Scaiea, Series B, Median ecores, wkite children in non» 
cUy echodU of Virginia grouped by one-teacher, two-teacher, three-teacher, 
and four and more teacher achoole. Also Woody etandardafor corresponding 
grades 





Addition 


Sub- 
traction 


Multi- 
plication 


Diyudon 


Third Grade 

Woody standards 

One-teacher 


11.0 
6.8 
7.8 
7.2 
8.7 

14.0 

8.4 

9.8 

10.3 

12.1 

16.0 
11.2 
11.2 
10.2 
13.8 

18.0 
11.3 
12.6 
13.1 
14.4 

18.5 
13.6 
14.8 
14.4 
16.1 


8.0 
5.9 
5.7 
6.1 
8.4 

10.0 
8.0 
8.1 
8.2 
9.1 

12.0 

9.3 

9.5 

9.7 
11.4 

13.0 . 

9.7 
11.8 

7.8 
12.9 

14.5 
11.5 


7.0 
3.6 
6.1 
4.6 
7.1 

11.0 
6.1 
7.3 
8.7 
9.7 

15.0 
10.4 
10.1 
10.2 
10.7 

17.0 
11.3 
11.6 
11.5 
14.0 

18.0 
14.1 
14.8 
15.2 
14.5 


5.0 
2.5 


Two-teacher 


3.3 


Three-teacher 


3.5 


Four and more teacher. 
Feurth Grade 

Woody standards 

One-teacher 


3.2 

7.0 
4.1 


Two-teacher 


4.5 


Three-teacher 


4.4 


Four and more teacher. 
Fifth Grade 

Woody standards 

One-teachCT 


6.7 

10.0 
5.9 


Two-teacher 


5.0 


Three-teacher 


5.0 


Four and more teacher . 
Sixth Grade 

Woody standards 

One-teacher 


7.8 

13.0 
6.0 


Two-teacher 


9.2 


Three-teachCT 


9.1 


Four and more teacher . 
Seventh Grade 

Woody standards 

One-teacher 


9.5 

14.0 
10.0 


Two-teacher 


10.9 


Three-teacher 


11.9 
14.0 


10,9 


Four and more teacher . 


11.4 



three or more teachers each.* Obviously the fact that so 
large a portion of the state's children are confined to such 
schools for their education makes the quality of work which 
these schools do of great importance. 

A comparison of the work in fundamentals of arithmetic as 
measured by the Woody Scales, Series B, in schools having one 

^ Virginia PvMic Schoala, Education Commission Survey and Report, 
Chapter XV. 
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TABLE 29 

Woody ArUhmetie Scaiea, Serin B. Median scores of colored children in non^ 
cUy schools cf Virginia grouped by on&4eacher, tv)o4eacher, three4eaeher, 
and four or more teacher schools. Also Woody standards for corresponding 
grades 



Third Grade 
Woody standards 

One-teacher 

Two-teacher . 

Three-teacher 

Fourth Grade 
Woody standards 

One-teacher 

Two-teacher . 

Three-teacher 

FifOi Grade 
Woody standards 

One-teacher 

Two-teacher . 

Three-teacher 

Sixth Grade 
Woody standards 

One-teacher 

Two-teacher 

Three-teacher 

Seventh Grade ♦ 
Woody stuidards 



Addition 



11.0 
6.2 
5.5 
8.3 

14.0 
8.1 
6.1 

10.7 

16.0 
10.6 
11.3 
11.3 

18.0 
11.1 
12.1 
13.5 

18.5 



Sub- 
traction 



8.0 
6.1 
6.6 
7.6 

10.0 
7.4 
7.0 
9.0 

12.0 
9.2 
8.7 
9.5 

13.0 
9.0 
9.2 
9.9 

14.5 



Multi- 
plication 



Diyision 






7.0 
2.5 
4.1 
4.9 

11.0 
4.6 
5.9 
6.7 

15.0 
7.8 
8.3 
9.7 

17.0 
8.9 
8.7 

11.4 

18.0 



5.0 
2.7 
2.5 
3.5 

7.0 
3.5 
3.3 
4.5 

10.0 
6.7 
4.9 
7.8 

13.0 
5.0 
6.5 
6.7 

14.0 



* Not enough data to warrant inclusion. 

teacher, two teachers, three teachers, and four and more 
teachers is shown in Table 28 for white children. 

Table 29 shows a comparison of the scores of colored chil- 
dren in one-, two-, and three-teacher schools. The amount 
of data secured from non-city schools in Virginia having 
four rooms and over for colored children is too small for inclu- 
sion in the table.^ 

An examination of these tables shows that the best 
work in Virginia non-city schools in arithmetic is done 
in the schools having four and more teachers. How far short 

> There are onlj nine non-city schools of four teachers or over for colored 
children in Virginia. 
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TABLE 30 

Woody ArUhmeitie Scales. Median scores for white children in Virginia 

rural one" and fovr-4eacher schools. 



Grade (according to Virginia Seven- 
icrade System) 


m 


IV 


V 


VI 


VII 






Addition 
One-room 


6.8 
8.7 

5.9 
8.4 

3.6 
7.1 

2.5 
3.2 


8.4 
12.1 

8.0 
9.1 

6.1 
9.7 

4.1 
6,7 


11.2 
13.8 

9.3 
11.4 

10.4 
10.7 

5.9 
7.8 


11.3 
14.1 

9.7 
12.9 

11.3 
14.0 

6.0 
9.5 


13.5 


Four-room *. 


16.1 


8i4btracUon 
One-room 


11.6 


Four-room 


14.0 


Multiplication 
One-room 


14.1 


Four-room 


14.5 


Division 
One-room 


10.0 


Four-room 


11.4 







these best rural schools come from satisfactory work can best 
be shown by a comparison with the Woody standards. In no 
one of the fundamental processes do the children achieve a 
satisfactory rating. Those children who remain in these 
schools to the end of the elementary course are still below 
the achievements of the best city schools of Virginia and be- 
low the Woody standards by one to two and a half grades. 
Where they should score more than eighteen in addition they 
score 16.1 ; they reach their best relative score in subtraction, 
but are still one half grade short of the score the}"* should 
make. In multiplication they are two and a half grades short 
and in division one and a half grades short. 



THE ONE-TEACHER SCHOOL 

The four-teacher schools, imsatisfactory as their arith- 
metical product proves to be, are still superior to the schools 
taught by one teacher. It is in the latter, which constitute 
about two thirds of all the non-city schools of the state, that 
Virginia's arithmetical achievement falls to its lowest level. 
Measured by the Woody standard, by Virginia city schools, 
by the achievement of Virginia non-city graded schools, or 
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TABLE 31 

Woody Arithmetic Scales. Median ecoree for white and colored children in 
Virginia rur<d one4eacher schools, also the Woody standards 



Number of Grades of 
an EiKht-grade Sys- 
tem Represented in 
Each Score 



AdditUm 

Woody Standard 

One-room (white) . . 

One-room (colored). 
SvUbtradion 

Woody Standard'. . . 

One-room (white) . . 

One-room (colored) . 
MvUi'pticaHon 

Woody Standard . . . 

One-room (white) . . . 

One-room (colored). 
Division 

Woody Standard 

One-room (white) . . . 

One-room (colored). 



3.14 



6.8 
6.2 



5.9 
6.1 



3.6 
2.5 



2.5 
2.7 



3.25 



11.0 



8 







4.25 



14; 



10 



11 



4.28 



8.4 
8.1 



8.0 
7.4 



6.1 
4.6 



4.1 
3.5 



5.25 



16.0 



12.0 



15.0 



10.0 



5.42 



11.2 
10.6 



9.3 
9.2 



10.4 
7.8 



5.9 
6.7 



6.25 



18.0 



13.0 



• • • 



17.0 



13.0 



6.67 



11.3 
11.1 



9.7 
9.0 



11.3 
8.9 



6.0 
5.0 



7.25 



18.5 



14.5 



18.0 



14.0 



7.71 



13 



11 



14 



5 



by the records from cities outside the state, these schools 
(white or colored) fail to train their pupils to adequate arith- 
metical skills. 

In Table 30 may be seen the comparison between the 
median scores for white children in Virginia rural one-teacher 
schools and in four-teacher schools. The dijfference in arith- 
metical achievement between the children in these two types 
of schools is obvious. In almost every case the achieve- 
ment of the children in one-room schools is inferior to the 
achievements of children in four-room schools. The highest 
median scores in addition in one-room schools (13.5) made by 
seventh-grade children has been exceeded two grades earlier 
by children in four-room buildings. In subtraction and in 
division the children in the one-room school are likewise 
two grades behind the children of the four-room schools. In 
multiplication, the difference is somewhat less in the seventh 
grade but as great in some other grades. 

The showing made by children in the one-teacher colored 
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TABLE 32 

Beaaoning ability , arUhmetieal probUma, Oeneral IrUdUgence ExaminaHon 
Delia 2 for white children in the first and second half of each grade in cUy 
edtools, HaggertyetandardsforExercieeiS 



Grade 


3 


4 


5 


6 


7 


8 








5.0 
4.9 


7.0 
6.4 
6.9 
6.3 
7.0 
5.3 
5.9 
6.5 
6.4 
6.3 
6.0 


9.0 
7.3 

8.8 


10.5 

10.1 

10.2 

9.0 


11.5 
10.6 
10.4 


13.0 


Norfolk, 1st half 


9.8 


" ' 2d half 


12.1 


Newport News, 1st half 

*^ " 2d half 


4.3 
6.1 
3.0 
3.9 
4.6 








Richmond, 1st half 

2dhalf 

Charlottesville, 1st half 

" 2d half 


7.2 
8.0 
7.5 
8.7 
8.9 
8.6 
7.6 
8.7 
8.1 
8.7 


8.5 

9.2 

7.8 

10.1 


8.8 
10.3 
10.2 
11.3 
12.1 




Roanoke. Ist half 






« ' 2H hi^lf 


3.9 




Portsmouth. Ist half 


9.9 
9.9 

'i6.'9' 


11.7 
11.8 
11.5 
11.9 




2d half 

Lynchburff. 1st half 


5.9 


6.9 
7.6 




" " "' 2d half ........ 















schools in the fundamentals of arithmetic, when compaired 
with the achievement of children in the three-room colored 
schools (see Table 30) , emphasizes the inferiority of the one- 
teacher school. The contrast between the scores made by 
children in these two types of schools is so marked that there 
can be no doubt as to the superiority of the four-room 
school or even of the three-room school. 

Just how ineffective the work of the one-room school in 
Virginia really is, is more apparent when we compare the 
achievement of children in these schools with the Woody 
standards. This comparison is shown in Table 31. An ex- 
amination of this table shows that the highest score (13.5) 
made by children in addition in one-room schools was made 
by white children who had completed the equivalent of 7.7 
grades of an eight-grade course. Comparing this score with 
the Woody standard, we find that it should have been ex- 
ceeded three and one half grades earlier. In other words, 
Virginia children in one-teacher schools at the completion of 
the elementary school course are two and one half grades 
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TABLE 33 

Reaaoning ability, carilhmetical problems. General IntdUgence Examinatum 
Delta B for colored children in city echoola of Virginia and the Haggeriy 
standards for Exercise iS 



Grade. 



Haggerty Standard 

Roanoke 

Charlottesville. . . . 

Norfolk 

lomchburg 

Newport News 



5.0 
3.5 
3.5 
3.7 
5.2 



7.0 
6.0 
5.8 
5.9 
5.5 
$.6 



9.0 



7.0 
6.7 
7.0 
5.5 



6 



10.5 
9.1 

8.3 
8.2 



8.5 



11.5 



9.5 

8.7 



7.1 



TABLE 34 

Reasoning ability , arithmetical problems. Exercise' B of Intdligence Exami- 
nation Delia 2 far white children in nonrcUy Virginia schools of one room, 
two rooms, three rooms, and four rooms and otfer, and the Haggerty 
standards for Exercise t 



Grade 


3 


4 


5 


6 


7 






Haggerty Standard 

One room 


5.0 
3.2 
3.2 
3.4 
4.0 


7.0 
5.2 
5.2 
6.3 
6.6 


9.0 
7.0 
7.1 
6.1 
7.5 


10.5 
7.7 
8.2 
8.7 
8.8 


11.5 
10.3 


Two rooTxn** 


9.0 


Three rooms . - 


9.8 


Four rooms and over — 


10.4 



TABLE 35 

Reasiming ability, arithmetical problems. General Intelligence Examination 
DeUa 2 for colored children in nonrcUy Virginia schools of one room, two 
rooms, and three rooms, and the Haggerty standards for Exercise 2 



Grade 

Haggerty Standard 

One room 

Two rooms 

Three rooms 



5.0 
2.7 
3.1 
4.3 



7.0 
5.3 
4.7 
5.5 



9.0 
5.2 
6.6 
7.4 



6 



10.5 



5.6 

7.8 



11.5 



9.1 



below the standard in skill in addition. They are similarly 
low in multiplication and in division. 
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ARITHMETICAL BEASONINO 



What the Woody tests in the fundamentals indicate con- 
cerning the teaching of arithmetic in Virginia schools is con- 
firmed by the results of Exercise 2 of the Intelligence 
Examination Delta 2. This exercise is a graded series of 
arithmetical problems and was used wherever any of the 
achievement tests were used. Results are, therefore, avail- 
able for a large variety of schools and large numbers of 
children. In Table 32 may be seen the results for the several 
city systems. The "standard" given in this table is based 
upon results of this test as given in Baltimore, Champaign, 
Cleveland, Evansville, IndianapoliS; Louisville, Oakland, 
Omaha, Rochester, Stoughton, Aberdeen, and a number of 
other cities in Illinois, Iowa, Wisconsin, South Dakota, and 
California. The standard scores as given represent the 
average medians of scores for about ten thousand children. 
They would seem, therefore, to represent a fair expectation 
from good school conditions. In forty-five cases out of 
fifty-five, however, Virginia scores fall below this fair ex- 
pectation, a result in general conforming with the results in 
the fundamentals. 

Among the rural schools for white children, which stand 
next to the city white schools in the solution of arithmetical 
problems (see Table 34), the four-teacher schools uniformly 
score the highest, althou^ in most cases even they are about 
one grade below where they should be. The one-teacher schools 
are in most cases the weakest of all. 

In corresponding fashion the colored city schools, although 
they offer a product inferior (see Table 33) to that of the 
city white schools and in most cases inferior to that of the 
non-city schools, are still usually superior to the non-city 
colored schools (see Table 35), which in general have the 
lowest rating of all. 

In summary of the arithmetical problems test, therefore, 
it may be said that the results confirm the findings in the 
fundamentals, which may be restated in the form of 
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GENEBAL CONCLUSIONS 

1. Virgima city white children, when they have completed 
the elementary seven-grade course, are not so eflScient in 
the fundamentals of arithmetic as are children who have 
completed the eigth-grade elementary course in most parts 
of the country. 

2. The city of Harrisonburg, Virginia, which has an eight- 
grade elementary course, made higher records than did any 
other Virginia city in the Woody tests. 

3. The rural schools of Virginia are less eflScient than the 
city schools. 

4. The one-room schools of Virginia are so markedly in- 
ejfficient that children in these schools do not acquire in their 
entire elementary course the skill in the fundamentals of 
arithmetic that is acquired by children in good schools in one 
half the time. 

5. The grade scores in the Virginia schools show that the ac- 
quisition of knowledge and skill in the fundamentals of arith- 
metic is not consistently emphasized through the grades. 

6. The work of the colored children in arithmetic in Vir- 
ginia city schools is somewhat inferior to the work of the 
cily white children. In the rural schools, when we compare 
the work in the same types of schools, there is less difference 
between the achievements of the children of the two races. 
However, colored pupils grade for grade are older. 

RECOMMENDATIONS 

1. Reduce to a minimum the number of one-teacher and 
two-teacher schools in Virginia, and through consolidation 
establish graded schools.* This alone will probably improve 
the work in arithmetic by two grades in the schools affected. 

2. Acquaint teachers in both city and non-city schools 
with the standards reached in arithmetic in other cities in 
order that they may suflBciently emphasize the teaching of 
the fimdamentals of arithmetic. 

3. Increase the amoimt of practice in the fundamentals 
of arithmetic in the upper grades. 

1 See Part 1, Chapter XV. 
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TABLE 36 

Woody Ariihmetie Scales, Series B. Median ecoree for tBhite children in 
second half qf each grade in four cities outside of Virginia and median 
scores made by white children in some Virginia cities in second half of each 
grade 



Number of Grades of 
an E^ightrgrade Sys- 
tem Kepresented in 
Each Median Score. . 



AddiUon 
Hoquiam, Wash. 
Duluth, Minn. . . 

Denver, Colo 

Seattle, Wash. . . . 

Norfolk, Va 

Richmond, Va. . . 
Lynchburg, Va. . . 
Koanoke, Va. . . . 
Danville, Va 

SvbtracHon 
Hoquiam, Wash. • . 

Duluth, Minn 

Denver, Colo 

Seattle, Wash 

Norfolk, Va 

Richmond, Va 

Newport News, Va. 

lomchburg, Va 

CoarlottesviQe, Va. 
Roanoke, Va 

M^iUipLicaiUm 
Hoquiam, Wash. . . 

Duluth, Minn 

Denver, Colo 

Seattle, Wash 

Norfolk, Va 

Richmond, Va 

Roanoke. Va 

HarrisonDurg, Va. . . 
Portsmouth, Va — 

Division 
Hoquiam, Wash. . . 

Duluth, Minn 

Denver, Colo 

Seattle, Wash 

Norfolk, Va 

Richmond, Va 

Harrisonburg, Va. . 

Portsmouth, Va 

Dansville, Va 



3.00 



11.6 
9.5 
9.8 



9.7 



9.3 
6.0 
7.0 

I • • • 

6.5 



6.6 
6.8 
6.5 



5.2 



8.7 



7.8 
4.6 



6 



3.42 



8.2 
11.4 

9.4 
11.9 



6.7 
8.0 
9.0 
7.5 
8.0 



7.6 

7.7 

I • • • 

8.6 



4 

4 



6 



4.00 



13.6 
12.0 
13.2 



10.5 



10.2 

9.4 

10.0 

• • • • 

9.8 



12.9 
11.0 
10.4 



9.9 

• • • • 

• • • • 

11.2 



9.6 
7.2 
6.4 



5.6 

I • • • 

6.9 



4.75 



12.1 
11.3 
13.0 
13.5 



9.5 

10.2 

10.0 

8.6 

9.4 



10.3 
8.7 

• • • « 

10.7 



6.9 

I • • • 

5.6 
6.0 



5.00 



15.5 
14.1 
12.0 
15.0 
13.8 



11.8 
11.5 
10.6 
11.6 
10.8 



13.7 
13.8 
10.8 



12.5 

• • • • 

• • • • 

14.9 



10.4 
9.2 
6.5 
9.8 
9.5 

• • • • 

10.7 

■ • • • 

• • • • 



5.71 



14.2 
14.5 
14.4 
13.8 



12.0 

• • • • 

11.2 
11.4 
11.8 



13.2 
11.1 

• • • • 

14.1 



9.5 

• • • • 

9.0 
9.3 



6.00 



16.2 
15.7 
14.5 
16.2 
15.7 



13.8 
13.4 
11.0 
13.0 



16.6 
15.8 
13.8 
15.6 
13.1 



16.5 



12.0 
11.1 
9.2 
11.1 
10.8 

• • • • 

12.6 



6.85 



• • • • 



15.5 
15.6 
15.0 
14.3 



13.3 

• • • • 

12.6 
12.5 
13.1 



15.3 
13.4 

• • • • 

15.6 



10 

• • 

11 



7.00 



16.9 

• • • • 

15.6 
16.6 
15.1 



14.7 

• • • • 

13.5 
13.3 
11.9 



17.4 

• • • ■ 

15.5 
16.8 
13.5 



17.0 



13.1 

• • • • 

11.5 
12.0 
11.2 

• • • • 

12.0 



8.00 



17.8 

• • • • 

15.7 
17.4 

• ■ • • 

14.5 
16.3 
16.1 
16.0 

15.0 

• • • • 

14.5 
14.2 

• ■ • • 

13.5 
11.6 
13.4 
16.0 
14.6 

18.8 

• • • • 

15.8 
17.8 

• ■ • • 

17.2 
11.3 
18.4 
16.9 

13.8 

• • • • 

12.0 
13.0 

■ • • • 

11.5 
13.8 
13.9 



CHAPTER VI ' 

HANDWRITING 

THE main purpose of this chapter will be to show how 
eflfectively the children in the public elementary schools 
of Virginia are taught to write. Measurements of hand- 
writing will be reported for various types of Virginia schools, 
first, in comparison with each other, and, secondly, in com- 
parison with schools outside the state. Data will be 
provided to indicate not only whether these various types 
of schools are producing results up to standard, but also how 
far below or above standard the achievement is. 

In the Virginia Survey it was decided to employ the "free- 
choice" method of testing handwriting, the method used by 
most of the investigators who have given us important 
standards. By this method the two important aspects of 
handwriting, quality and rate, are carefully provided for; 
the pupil is permitted to establish his own balance between 
quality and rate; the time is limited to some short period 
like two minutes, and a copy is written that is, or should be, 
perfectly familiar to the pupils. The details of application 
of the method are shown in the "Directions for Administer- 
ing the Test," which follow. 

DIBECTIONS FOR ADMINISTERING THE TEST 

1. Say to the pupils: "Our second test will he a hand- 
writing test'^ 

2. In grades where the pupils have written with pen and 
ink for at least one half year, arrange to have writing done 
with pen and ink. Elsewhere have writing done with pencil. 

3. Provide pens from the examiner's supply. 

4. Do not permit the use of fountain pens. 

5. See that each pupil has ink. 

6. Do not distribute any blotters until the test is com- 
pleted, and then only in exceptional cases to save time waiting 
for samples to dry. After the signal to stop has been given, 
ask pupils to rise for a moment imtil the ink on their papers 

70 
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dries. Where occasional blotters are used, caution tjie pupils 
about care in their use. 

7. Proceed to have all pupils memorize the copy to be 
written, which is printed under the heading ''Handwriting" 
on the front page of the booklet: 

"The land of the free and the home of the brave." 

8. Conduct the memorizing process as follows: 

"Below? the word ^Handwriting' on the front of your hook 
you will see something printed. You read it silently while 
I read it aloud: 'The land of the free and the home of the 
brave.' This is the copy that we are going to write. Listen 
while I say it again: 'The land of the free and the home of the 
brave.' Say it for me, all together, without Idoking at the, 
paper. (Pause.) Say it again, (Pause.) Now do you 
think you can write this without looking at the copy? I think 
you can." 

9. From this point continue as follows: 

"We wish to get a sample of your writing. We want to see 
both how WELL you can write and how past you can write. 
So we want you to write just as well as you can and just as 
fast as you can. After I tell you to start, you will write as 
many times as you can below the copy here (pointing) what 
we have just learned. After I tell you to start, write it all 
once, and then go on writing it until I tell you to stop. When I 
say 'Go/ I want you to start vmting. When I say 'Stop' all 
stop at once and quietly rise. 

"See that your book is in position, and that you have ink 
on your pen. Remember, past work and good work. 

"Ready! Go!" 

10. Allow precisely two minutes, and then say "Stop." 
Be careful to see that all the pupils stop promptly at the 

signal. 

11. Have monitors collect papers after the ink is dry on 
all of them. 



The writing of the pupils was done on imiform ruled paper 
provided by the survey staff, and, as a precaution against 
lapses of menlory on the part of the pupils, the copy, as 
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described in the test directions, was printed at the top of 
each sheet. 

SCOBING THE SAMPLES 

Because of the evident care with which the numerical values 
of the scale samples were determined, the use of an identical 
copy for all qualities and the general convenience of its ar- 
rangement, the Measyring Scale for Handvyriting by Dr. 
Daniel Starch was employed in the scoring of the samples. 
This choice of scale was made despite the imfortunate content 
of the copy used on the Starch scale. It would seem, con- 
sidering the general educational program of adjusting in- 
struction to the maturity levels of pupils, that one might 
select something more appropriate in content and spelling for 
third-graders to TVTite than "achieving success" and "gaining 
the respect of intelligent men." 

The plan of scoring handwriting naturally was made to con- 
form to certain general policies of the survey staff. Among 
these was the policy of so conducting the division of tests 
and measurements that it would leave in the state a larger 
body of persons practiced in the technique of measurement 
after the work of the division was completed. To this 
end the scoring was done at seven different educational insti- 
tutions in the state. The plan adopted for the scoring at these 
centers is given below: 

SELECTING AND TRAINING THE SCORER 

1. Employ not more than one scorer at each scoring center. 

2. Select and train the scorer by the following method: 

(a) Choose 100 papers at random from grades three to 
seven inclusive. 

(6) Number these papers from 1 to 100. 

(c) Use Starch's Measuring Scale for Handwriting for the 
scoring. 

(d) Employ sorting method in the scoring; that is, "The 
scorer sorts into separate piles all of the papers to be rated, 
putting into one pile those which he judges to be of quality 
2, and so on for all of the different qualities. He then care- 
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fully compares all of the papers in each pile with each other 
and with the samples of that value reproduced on the scale, so 
as to make sure that he has not included in the pile any 
samples that might more justly be assigned to the next higher 
or lower piles." A paper is scored as of a given scale quality 
if it is as good as that quality, but not so good as the next 
higher quality. 

(e) Do not score in fractional values. 

(/) Have these papers scored independently by each of 
five persons, — better, ten. 

ig) Provide each person scoring with individual score sheet 
prepared as follows: 



Sample 


Score 


Sample 


Score 


Sample 


Score 



























(h) Assign each scorer a letter and request him to place 
it instead of his name on his score sheet. 

(i) Tabulate the results for the various samples as follows: 





Scores 


* Deviations 




Sample 


A 


B 


C 


D 


E 


F 


G 


H 


I 


J 


Ave. 


A 


B 


C 


D 


E 


F 


Q 


H 


I 


J 












Average deviations for 100 samDlea 

























___ 





(;) Select for further training on the same samples the in- 
dividual who makes in the first scoring of the 100 samples 
the smallest average deviation or error, that is, variation 
from the average, which is assumed to be the true value of 
the sample. To obtain this value for each scorer, average the 
several coliunns, A, B, C, etc., imder "Deviations." 
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(k) Continue this training by repeated independent scor- 
ings of the same samples imtil the scorer's average deviation 
drops below .5, or one half step, on the Starch scale. This 
may require five or six scorings of the 100 samples. 

4. Check the work of the scorer occasionally after he has 
begun the regular scoring by having him rescore the 100 
evaluated samples, computing each time his average deviation. 

5. Preserve complete data on the reliability of the scorer 
and transmit same to central office. 

It might be urged, in objection to the above plan, that the 
fimction of the division of tests and measurements was meas- 
urement, not instruction, and that one capable and carefully 
trained individual should have scored all the samples in the 
survey. If it had been part of the plan of the staff to make 
comparisons between different cities, coimties, or other like 
groups, the objection would be in some degree relevant, for 
the papers from different geographic units often had differ- 
ent scorers. But since the central interest of the division 
was to determine the state- wide levels of achievement in differ- 
ent types of schools, and the same scorer participated in the 
scoring of the samples from various types in each geographic 
unit, the objection is not a serious one. 



STANDING OF VARIOUS TYPES OF SCHOOLS 

An endeavor has been made to assemble in compact form 
in Tables 37 and 38 the essential results from the city schools 
and from the four types of rural schools, white and colored. 
These types are the one-room, two-room, three-room, and 
four-room-and-over non-city schools. For each type is given 
by grades the median quality of handwriting in terms of imits 
on the Starch scale and the median rate in terms of the 
number of letters written per minute. In the lower portion 
of the table are presented the following data for comparative 
purposes: the Freeman standards based on averages from 
fifty-six cities, the Starch standards based on measurements of 
six thousand pupils, and a set of measurements from the public 
schools of St. Louis. 

Measures of Quality of Handwriting. One should be able 



Educational Testa 



75 



TABLE 37 

Median quality of handwriting in variaia types of Virainia schools, 
compared with Freeman and Starch standards 



Type of School 



One-room 

Two-room 

Three-room 

Four-room and over . . 

Non-city average 

City, first half year. . . 
second half year. 



ViBGiNiA Gbadbs 



8.8 
9.0 
8.8 
9.3 
9.2 
9.8 
9.5 



1 



8.7 
8.5 
8.7 
9.0 
8.7 
9.6 
9.6 



III 



B 



9.4 
9.8 
9.5 
9.5 
9.61 
9.5 
9.4 



^3 

p. 



9.0 
9.0 
9.8 
9.6 
9.3 
10.2 
10.3 



IV 



5 



10.0 
10.1 

9.8 
10.0 
10.0 

9.9 
10.2 



1 

6 



9.6 
9.1 
9.8 
9.7 
9.5 
10.6 
11.2 



i? 



9.9 
10.6 
10.9 
10.5 
10.5 
10.4 
10.4 



6 



10.1 
9.9 

10.2 
9.9 
9.9 

11.0 

10.8 



VI 



i? 



10.4 
11.3 
11.2 
11.0 
11.0 
10.6 
11.5 



I 

6 



10.5 
10.0 
11.0 
10.1 
10.1 
12.5 
12.3 



VII 



Standard Gbades. 



Freeman standards. 
Starch standards . . . 
St. Louis medians . . 



Ill 



10.5 
9.7 
9.5 



IV 



10.9 

10.3 

9.9 



11.5 
10.9 
11.2 



VI 



11.9 
11.4 
12.1 



VII 



12.5 
12.0 
12.9 



vin 



12.9 
12.5 
13.8 



Note. Freeman standards in terms of units on the Starch scale. For 
values used in transmutation see Tables 40 and 41. 

to obtain a clear idea of the situation in regard to hand- 
writing in the rural schools by a study of the scores in the 
one-room and in four-room-and-over schools. The quality 
averages for these schools have been graphed and appear 
in the upper sections of Figure 2. The topmost oblique 
solid line in each section of the figure represents the Free- 
man standards. The solid line just beneath it represents the 
Starch standards. 

In making comparisons with these standards, it should be 
noticed than an average year's improvement or growth is 
represented by about five tenths of a step. Also, greater 
dependence should be placed upon the measurements of the 
four-room-and-over schools than upon those for the one-room 
schools, since the values for the former are based upon much 
larger numbers of pupils. 
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Turning to the graphic representation of the quality of 
handwriting in the white four-room schoolSi one observes that 
above the third grade the pupils of these schools average two 
years below the Starch standards and about three years 
below the Freeman standards for the same nominal grade. 
This is the deficiency when quality of handwriting at the 
end of the common-school course in these schools is compared 
with the quality found at the end of the seventh grade in 
representative American city systems. When comparison is 
made in each case between pupils at the time of finishing the 
elementary-school course, the Virginia pupils are found to 
be three years below the lowest of the standards presented 
in the table and the graph, and, as would be expected, the 
one-room white schools make a still more unfavorable 
showing. 

In the same two portions of Figure 3a are given the effi- 
ciency curves for quality of handwriting in the colored schools. 
There does not seem to be much difference in the showings 
for the two races in the one-room schools, though in making 
such a comparison the greater age and longer school stay 
of colored pupils should always be allowed for. Perhaps 
measurements of a larger nimiber of pupils of each race in 
one-room schools would have produced a different result. 
At any rate, the measurements from the four-room-and-over 
schools, in which the nimiber of pupils measured was larger 
Chan in the one-room schools, show decidedly different writing 
ability for the pupils of the two races. The white and 
colored four-room-and-over schools do not differ much up to 
the fourth grade, after which the colored schools gradually 
fall behind. At the end of the seventh grade this type of 
colored school is about two years behind the seventh grade of 
the corresponding white school, four years below the Starch 
standard, and five years below the Freeman standard. 

The situation regarding the relative standings of white and 
colored rural schools is considerably clarified by Figure 36, 
in which are shown the average results for the rural schools 
of each race, all four types being considered. The Freeman 
standards and those of Starch are again represented, and in 
addition a quality curve for the public schools of St. Louis. 
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Quality 
13 



11 




Standard 

Standard 
QStcaxh) 



White 

C ) 



^ ^l ^^J W^ 



Rural, one room 



^^.^.5--s»i Cobred 



13 



11 



Standard 






.^^ 




White 


Standard 
White 


"^^^^ 


^^^JT. 


^•••••••** 


■* 


Colored 

(- — ) 


■ 












Rural, four room and over 




€rade 3 



Fig. 3a. Quality of handwriting in rural and city schools, white and 
colored, grades 3-7. Data in Tables 37 and 38. 
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It will be noticed that in no grade from the third to the 
seventh do the colored rural schools equal the handwriting 
quality of the white rural schools, and at the end of the 
elementary-school course they are about as far below the 
white schools as the latter are below the lower of the two 
standards, which is about two years of standard progress in 
each case. 

One expects large differences when comparisons are made 
between rural-school attainment and city-school standards. 
No one should expect rural schools in their present un- 
organized condition, in Virginia or elsewhere, to compete 
with city systems. We need similar results from rural schools 
in other states before a satisfactory judgment can be made 
concerning Virginia. Nevertheless, the state is here brought 
clearly face to face with the big problem of democracy in 
education. The nation cannot afford to send one half of its 
future citizens to such schools, as it is now doing, nor will 
our sturdy rural population suffer the continuance of such 
a policy, once their eyes are opened to the deplorable con- 
ditions and the better possibilities. 

In the results from the cities of Virginia (see Table 37) 
there is a fairer basis of comparison with standards. The 
city white schools make a slightly better average showing 
than the rural white schools. They bring the pupils to the 
end of the elementary-school course a year's progress ahead 
of the rural product and only one year behind the Starch 
standard for the seventh grade. While this achievement does 
not approach what is being done in St. Louis, it does have 
a note of encouragement in it. 

A rather surprising result, after the unfavorable showing 
in the rural schools, is that from the colored city schools. 
A glance at the lower section of Figure 3a indicates that these 
schools are up to the Starch standard. The curve for quality 
in these colored city schools is consistently above that for 
the white city schools in every grade from three to seven. 
Although the numbers of pupils measured in colored schools 
were not large enough to permit rigid or sweeping conclu- 
sions, the regularity with which the curve for the colored 
schools maintains its position above that for the white schools 
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Quality 
14 



13 



12 



11 



lO 



8 













> 
/ 

/ 

/ 


















y^ / 


f J^ 


/ 


White 


Standard 




/ 


• 
• 






.Colored. 


StJjoms 
White 




f ^» 


^.^^^'^ 






Cdoned 


,,''' 











Grade 3 



Fro. 36. Average scores in quality of handwriting for rural schools, 
white and colored, grades ^7. Data in Table 37. 

suggests an important difference in the achievement of the 
two sets of schools. These colored schools average a year's 
progress better than the white throughout the grades tested, 
but again it should be remembered that on the average 
colored pupils, grade for grade, are about a year older and 
have attended school longer than white pupils in city elemen- 
tary schools.^ 

Measures of Rate of Handwriting, When we have studied 
the quality of handwriting, we have studied only one of its 
two most important aspects. No measurement of the hand- 

^ Cf. Part 1, Table 21, p. 306. 
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writing product is complete without the inclusion of measures 
of rate. It is too well known that quality can be secured 
at the expense of rate, or vice versa, and that the teacher's 
and supervisor's achievement standards should comprise 
definite numerical values for each of these aspects. 

The most casual examination of the rate figures of these 
Virginia tests will reveal the fact that the pupils wrote 
very rapidly, and that, in general, the white children wrote 
considerably more rapidly than the colored children. These 
results can be expressed more definitely by the use of the rate 
scores in Table 38. From a study of the average rates 
for the white rural schools, it is found that the pupils 
in these schools wrote, on an average, eighteen letters per 
minute above the Starch standards. Handwriting rate, in- 
vestigations show, increases from grade to grade frotn six 
to nine letters per minute. This means that these rural 
white children throughout the grades had an average rate 
the equivalent of two years above standard. The excess in 
rate, it may be suggested, compensates for the deficiency 
in quality. It is not certain, however, that excess in rate is 
convertible on call into this quality equivalent. In general 
handwriting ability, therefore, the white rural schools are 
turning out a product at least a year's progress short of the 
Freeman standard and also a year short of our lowest ac- 
cepted standard for the eighth grade in representative city 
schools. 

The pupils in the colored rural schools maintained a rate 
of handwriting only slightly above the standard. Their 
average in excess of the standard, to be exact, was 3.6 letters 
per minute. On account of this fact and the above facts re- 
garding rate in rural white schools, they must be assigned a 
relatively lower standing in comparison with the white rural 
schools than if their position had depended upon quality alone. 

In the white city schools the pupils wrote, on an average, 
twenty-six letters above the Starch standards, that is, some- 
what more rapidly than the children in the rural schools. At 
the end of the seventh grade they wrote ten letters above 
the standard for the eighth grade. 

As in the rural schools, the colored children of the cities 
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TABLE 38 

Median rate 0/ handvmHng in varioua types cf Virginia Bchodls, 
compared with Freeman and Starch standards 



Type of School 



One-room 

Two-room 

Three-room 

Four-room and over. . 

Non-city average 

City, first half year. . . 
second half year. 



S 



ViROiNiA Grades.. . . 



45 
44 
48 
57 
54 
54 
67 



I 

o 
O 



39 
42 
51 
50 
44 
53 
57 



S 



in 



55 
53 

62 
74 
69 
74 
77 



I 

6 



53 
55 
53 

69 
56 
61 
74 



i? 



IV 



68 
69 
72 
81 
78 
86 
79 



I 

6 



56 
59 
59 
69 
61 
77 
80 



i? 



1 






68 
77 
79 
86 
84 
88 
94 



(73) 

69 

(61) 

78 

70 

85 

82 



5 



76 
79 
83 
91 
89 
95 
93 



1 



(58) 

(85) 

(65) 

83 

69 

92 

87 



VI 



VII 



Standard Grades. 



Freeman standards. 
Starch standards. . . 
St. Louis medians . . 



Ill 



44 
38 
32 



IV 



51 
47 
37 



59 
57 
52 



VI 



63 
65 
57 



VII 



68 
75 
63 



VIII 



73 
83 

74 



. Note. Figures in parentheses are for too few cases to warrant relia- 
bility. 

TABLE 39 

The degree of individual differences in quality and rate of handwriting in 

rural and city ivhiie schools 





Quartile Deviation 


Ck)efficient of Variability 


Grade 


Rural 


City 


Rural 


City 




Quality 


Rate 

14.4 
14.2 
14.5 
13.3 
13.4 

14.0 


Quality 


Rate 


Quality 


Rate 

27 
21 
19 
16 
15 

19.6 


Quality 


Rate 


III 


.8 

.9 

.9 

1.1 

1.2 


.9 

.9 

1.1 

1.1 

1.2 


16.1 
14.8 
12.9 
13.5 
9.9 

13.4 


9 

9 

9 

10 

11 


9 
10 
11 
11 
10 


24 


IV 


19 


V 


16 


VI 


14 


VII 


11 






Unweighted 
Average . . . 


1.0 


1.0 


9.6 


10.2 


16.8 



Virginia Public Schools 




Fia. 4. Average rate and quality of handwriting, grades 3-7, for rural 
white, rural colored, city white, and city colored sdiools, together with 
Freeman and Starcn standards. 

wrote less rapidly than the white children, maintaining an 
average rate twenty letters above the standard. At the end 
of the elementary-school course these colored children were 
writing four letters above the standard rate for the eighth 
grade. 

The general situation, so far as handwriting in the Virginia 
schools is concerned, is perhaps best revealed in Figure 4. 
Quality in Starch units is represented on the vertical scale 
of the graph, rate in letters per minute on the horizontal 
scale. The numbers in the smaller squares indicate grades. 
The position of each grade, it will be noticed, is determined 
by two numerical values, one for quality and the other for 
rate, taken from Tables 37 and 38. Averages for four types 
of schools are graphed: rural white, rural colored, city white, 
and city colored. For comparative purposes the correspond- 
ing standards are also placed in the figure. 

Grade for grade, in comparison with the standards, it will 
be observed, the Virginia schools take a position farther to 
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the right in the figure, indicating, of course, their more rapid 
handwriting rate. The Virginia schools as a whole also take 
a lower position than that occupied by the standards, showing 
the inferior quality of the handwriting. It is evident from 
the graph that one of the most striking featiures of the hand- 
writing represented is the lack of proper balance between 
quality and rate. One of the first steps in the supervision 
of handwriting in these schools should be the adoption of 
definite numerical standards for both quality and rate in 
each grade, and the use of these standards as aims in teach- 
ing as well as guides in measurement. 

In order that the reader may be provided with a more 
concrete basis for the interpretation of the quality values 
referred to in this report, there is reproduced in Figure 5 
the sample of handwriting on the Starch scale which has a 
value of 11. This is precisely the average quality attained 
at the end of the seventh grade in the white rural schools. 

THE BELIABILITY OF THE BESULTS 

When the general question of the reliability of the fore- 
going measures arises, certain more specific questions follow, 
such as: 

(1) Was the test so designed and administered as to pro- 
vide typical samples? 

(2) Was the scoring accurate? 

'(3) Was the number of pupils tested in each case large 
enough to represent the type of school? 

The manner in which the administration of the survey 
tests was provided for has been described elsewhere in this 
volume. The examiners were carefully selected and specifi- 
cally trained. 

As to the relation between the design of the test and the 
character of the samples secured, much might be said, but 
little can be said with certainty. From the fact that the 
rate of handwriting of so many schools, especially the white 
schools, was high in comparison with quality, regardless of 
variation in examiner, type of school, and the like, it might 
be inferred that the high rate was attributable to some char- 
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acteristic in the test. There is hardly a doubt, for example, 
that the simplicity of the copy, both in content and spelling, 
and its familiarity tended to favor the rate of writing. How- 
ever, this is as it should be, for too many measurements of 
handwriting have been vitiated through the lack of simplicity 
and familiarity of the copy. 

Without question, it seems to the writer, the manner of 
giving directions regarding rate and quality will aflfect re- 
sults appreciably, but how much it is impossible to state 
until more careful experimentation with the free-choice test 
has been carried out. It might be mentioned in this connection 
that very similar directions were used by the writer in the 
measurement of handwriting in the city of Highland Park, 
Michigan, with the result that the rate scores were not 
nearly so high, while the quality scores were very close to 
standard. 

As a matter of fact, shortly after these rate scores were 
computed it was feared that their unexpected magnitude was 
due to some error in administering the test, tabulating, or 
scoring. No errors having been discovered in the tabulating 
to accoimt for it, attention was turned to the processes of 
administering and scoring. The rate might have been unduly 
increased by (1) excessive time allowance; (2) writing after 
the signal to stop; (3) failure of the scorer to divide the word 
total by 2; (4) misapplication of the scoring stencil. 
Naturally, the first of these would be diflBcult to check, but 
it was not considered a likely source of error. As regards 
the checking of (2), (3), and (4), the staff was assisted by 
Professor John L. Manahan of the University of Virginia, 
who kindly agreed to examine pupils' papers in conjunction 
with the grade score sheets. In the papers for one hundred 
twenty-eight classes whose rate scores were among the high- 
est, no evidence was found of writing after time was called, 
of incorrect scoring, or incorrect use of the scoring stencil. 
The writer, therefore, feels satisfied that the scores herewith 
reported represent the reactions of the pupils in the test. 

It is a familiar fact among students of educational measure- 
ment that one may expect an average error of one half step 
on either the Starch or the Ayres scale even when a reason- 
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ably competent individual scores samples of handwriting. 
This means, of course, that the scores for particular papers 
have an average error of the amount mentioned, but does 
not mean that the average score for a whole set will be in 
error by this amoimt. The obtained score for a group may 
in such a case be absolutely errorless. With the ordinary 
scorer the positive deviations tend to balance the negative, 
with the result that the value representing the ability of 
the group has a very much smaller error. For this reason, 
as investigation has shown, a class score based on the judg* 
ments of one scorer differs only slightly from a score for 
the same class based on the results of several scorers. Singly, 
they provide an average close to the true average; together, 
not much closer. 

The total error of the average includes a margin of error 
from another source, the so-called "error of sampling." This 
is the point raised in question (3) above. It is well known 
that the larger the number of pupils tested, other things being 
equal, the more reliable the average, but few besides 
statisticians have made inquiry regarding the precise re- 
lation between the number tested and the amount of this error. 

In order to determine the extent to which our medians 
were in error due to this source, the accepted formula was 

«« -r^ » ^ » <r dis. 

P. E.Md. - .845 —-=- 

vn 

applied to several distributions. In the case of the median 
quality score for the fifth grade in rural white schools, of 
which 1095 were tested, the P. E. Md. was foimd to be .036, 
which means that the chances are one to one that the com- 
puted median in this case does not vary from the true median 
for white rural fifth grades by more than one twenty-eighth 
of a step on the Starch scale; or, differently expressed, there 
is only one chance in twenty-two that the median for this 
group is in error by more than one tenth of a step. When 
the computation was made for another group containing 820 
pupils, the P. E. Md. was found to be .04, only very slightly 
greater. In the case of the high seventh grade of the city 
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white schools, containing the smallest number tested m the 
second half year, namely 234, P. E. Md. was .08, from which 
we may safely infer that there is but one chance in twenty 
that the quality score for this group is in error by more than 
one fourth of a step. These figures not only help one to 
decide what dependence to place on the average scores for the 
various types of schools, but they are also important in con- 
nection with our attempts to translate differences in average 
scores into years-of-progress imits. 



INDIVmUAL DIFFEBENCES AND THE CLASSIFICATION 

OF PUPILB 

In order that an accurate estimate might be formed of the 
degree of individual differences in various grades and types of 
schools, the quartile deviation and the coefficient of vari- 
ability were computed for the rural and city white schools. 
For each grade in the rural schools a frequency distribution 
was used which was composed of the totals for all four types 

of schools. The formula, V = ^,, , was employed in the 

Md 

computation of the coefficient of variability. The results 
may be found in Table 39. Persons desiring to make com- 
parisons where the formula V = r-r-; — has been used, may 

do so roughly by increasing the values for V in the table 
about fifty per cent. 

A comparison of the quartile deviations in quality for 
rural and city schools shows that in each case the groups 
become less "concentrated" as one proceeds toward the end 
of the school course, and that grade for grade there is prac- 
tically no difference between the two types of school in regard 
to degree of concentration of this aspect of handwriting 
ability. They differ more so far as evenness of classification 
in rate is concerned, the pupils in the city grade groups show- 
ing a tendency toward greater uniformity as the end of the 
seventh grade is approached. 

To answer the question, In which of these two important 
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aspects of handwriting do the grade groups exhibit greater 
variability? we must turn to the figures on relative variability. 
These figures indicate that the variability in rate in the third 
grade, rural and city, is about three times as great as the 
variability in quality, and that this difference gradually 
diminishes imtil it becomes quite small in the seventh grade. 
On the average, for all the grades the variability in rate is 
from one and a half to two times as great as the variability 
in quality. That variability in rate is decidedly greater than 
variability in quality for children of the same grade is evi- 
dent not only from the coefficients of variability but also 
from a mere inspection of the distributions. This difference 
is probably due in la%e part to the fact that pupils are ordi- 
narily classified with some attention to quality and practi- 
cally none to rate of writing. 

Such figures will mean much more when we possess an 
adequate body of similar data from other school systems. 
According to data recently published, the coefficient of 
. variability in quality for the Gary third grades was 27 per 
cent; for the eighth grades, 24 per cent; for the Gary schools 
as a whole, 30 per cent; and for the schools of Kansas City, 
Rockford, Illinois, and Salt Lake City, 18 per cent, 17 per 
cent, and 17 per cent, respectively. 

In interpreting these data it must be observed (1) that the 
absolute variability rather than the relative variability (V) 
should be used in comparing different grades; and (2) that 
comparisons are invalid where different scales are used, one 
graduated in terms of relative values, the other absolute. 

The coefficients of variability for the Gary grades in 
quality of handwriting were found to be unusually high. Such 
values as 27 for the third grade may be compared with 9 
for the rural and city schools in Virginia, only after the 
proper allowance has been made (1) for the difference in 
measuring instnmients, and (2) for the difference in the 
measures of absolute variability used. The Gary results are 
reported in terms of the Ayres handwriting scale, and stand- 
ard deviation rather than quartile deviation was used in the 
computation of V. 

A coefficient of variability for a given grade computed 
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TABLE 40 

Ayrei'Seale vahies and their equivor 
lent on the Starch Scale, as de- 
termined by the judgmeate of 
twenty-five judffea (After Starch) 



Ayres 


Starch 


Values 


quivalent 


20 


7.7* 


30 


9.4 


40 


10.3 


50 


11.4 


60 


12.6 


70 


13.8 


80 


13.7 


90 


15.4 



TABLE 41 

Freeman Quality Standards ex- 
pressed in Ayres and in Starch 
unite 





Freeman 


Standards 


Grade 






Ayres Units 


Starch Units 


III . . . 


42.0 


10.52 


IV.... 


45.8 


10.94 


V 


50.5 


11.46 


VI.... 


54.5 


11.94 


VII. . . 


50.9 


12.47 


VIII.. 


62.8 


12.94 



from measurements on one of these scales will diflfer 
widely from a coefl5cient computed from measurements on the 
other. As an illustrative case, V was computed from the 
two sets of values for grade six, Virginia rural white schools, 
with the result that V = 10 when the Starch units were used 
and V = 24 when the Ayres units were used. The disparity 
is easily understood when both scales are calibrated on the 
same linear projection, and is found to be due to the fact 
that zero on the Ayres scale is located much above the true 
zero point for handwriting quality. 

Considering this fact and the additional fact that, on ac- 
coimt of our use of quartile deviation instead of standard 
deviation, the Virginia values should be increased about fifty 
per cent to make them comparable with the Gary measure, 
it seems as if Virginia schools make much the less favor- 
able showing. There is one more element in the situation, 
however, that tends to reduce the apparent difference between 
the schools compared. The Gary measures cited were based 
upon the scores of two or more judges. This tended decidedly 
to improve the appearance of conditions in the Gary schools, 
so far as variability within the grades was concerned. It 
is the judgment of the writer, as a result of these statistical 
considerations and a more general comparison of the fre- 
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quency distributions, that the conditions in the Virginia 
schools in respect to this one item are probably even less 
satisfactory than in Gary. One thing, finally, does seem 
certain, namely, that neitJier in the Virginia schools nor in 
Gary is there anything approaching true grading in the 
quality of handwriting. 

BECOMMENDATIONS 

The general inferiority of achievement in handwriting in- 
dicated in this chapter is in large part due to general defects 
in the educational system discussed in full in other parts 
of the survey report, especially to poor attendance, poor 
grade classification, inferior teaching, and inferior super- 
vision. For the most part the necessary improvement in 
instruction in handwriting must depend on reforms already 
recommended. Several specific reconunendations may here 
be added: 

1. That the bureau of educational investigation already 
recommended devote particular attention to present provi- 
sions for the teaching of handwriting and to their improve- 
ment. 

2. That definite steps be taken, probably through supply at 
public expense, to remedy the present inadequacy of material 
equipment for instruction in handwriting. See pages 106- 
327 ff. of Virginia Public Schools, Part 1. 

3. That definite standards of achievement be reconunended 
or specified by the State Department of Education. 

4. That through the normal schools and through teachers' 
institutes attempts be made to acquaint teachers with present 
conditions and with means for their improvement. 

5. That an attempt be made to establish a more satisfactory 
correlation between quality and rate of writing. 

6. That in city schools instruction in handwriting be com- 
mitted in large part to special teachers. 



CHAPTER VII 
SPELLING 

SPELLING is commonly regarded as one of the elemen- 
tary-school subjects in which the products of instruc- 
tion are most easily measured. In this respect it is placed in 
somewhat the same category as handwriting and arithmetical 
computation. All of these are primarily drill subjects in 
which the desired product is a definite sort of mechanical 
skill, and mechanism and measurement are usually the closest 
allies. It is, therefore, not difficult to understand why spell- 
ing became one of the first fields to be invaded by the 
measurement movement and now has one of the most volu- 
minous bodies of literature reporting substantial studies. The 
scientific student of educational problems, predisposed as he 
is to favor quantitative investigations, has turned naturally 
to those subjects and problems that lend themselves most 
easily to his quantitative mode of approach. 

And yet it must not be assumed that our present methods 
of measurement in this field are giving perfect satisfaction, 
or that our present instruments of measurement have un- 
questioned reliability. While it is the belief of the writer 
that the Ayres spelling scale, used in this survey, was, at the 
time the survey was conducted, the most reliable means for 
measuring spelling efficiency which we possessed, it is not at 
all unlikely that this scale will soon be superseded by others 
possessing demonstrably greater reliability. The Ayres scale 
is a performance-scale. It may also be called a difficulty- 
scale. Words are graduated on a scale of difficulty based 
on the frequency with which they have been correctly spelled 
by relatively homogeneous groups of pupils. While this prin- 
ciple is objective, it is not the only objective principle that 
could be used to scale these 'same words. It may be urged 
that a more accurate basis of the difficulty value of words 
is difficulty of learning them, measured in terms, let us say, 
of the number of repetitions required, other things being equal, 
for satisfactory retention. No spelling scale, however, has yet 

been constructed on this plan. 
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Again, the disparity between the values assigned to cer- 
tain words on the Ayres scale and the values assigned to 
the same words on the Buckingham scale has been pointed out, 
giving rise to the suggestion that one or even both of these 
scales represent only rough approximations to the more 
scientific measuring device that education will have in this 
field in the future. 

In spite of the fact that it is not difficult to call attention 
to defects and possible improvements in our present measuring 
instruments in the field of spelling, it is also not difficult to 
see that it is better to compare the achievement of a school 
with the average achievement in eighty-four representative 
American cities than to compare it with some local standard, 
perhaps the arbitrarily and subjectively determined aim of 
some teacher or superintendent; that it is better to recognize 
that words vary in difficulty, and to use the best determined 
values therefor, than to assume, as is ordinarily done, that the 
various words of the spelling test are of equal difficulty; 
that it is better to base the amount of credit for the correct 
spelling of words on himdreds of thousands of actual spellings 
of pupils than on guessing or arbitrary weighting. For these 
and other reasons it was decided to use the Ayres scale in 
the attempt to arrive at an accurate estimate of the spelling 
ability of pupils in the public schools of Virginia. 

THE SPELLING TEST 

One of the first steps in the measurement of achievement 
in any subject is the construction or adoption of a suitable 
test. For the purpose of this survey it was decided to attempt 
the construction of a test that would meet the following 
requirements: It should (1) conform to the type of test used 
by Ayres, namely, a colmnn test; (2) economize the time 
of pupils and examiner; (3) contain words in the natural 
vocabulary of the children; (4) provide lists of words of 
equal difficulty for all the grades tested; (5) provoke in 
smallest degree misunderstanding during dictation because of 
the examiner's or pupil's dialect; (6) cover the range of 
ability represented in grades three to seven, and (7) yield a 
body of results that would lend itself to the application of 
approved methods of statistical treatment. 
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TABLE 42 
Beguiar Ward List 



No. 


Words 


Column 

inAyres 

Scale 


Grade in 

Bauer and 

Jones Lists 


Mid-year Percentage 
Standard 


Absolute 
Value 




III 


IV 


V 


VI 


VII 


1 


oome 

was 

foot 

happy 

could 

once 

pretty 

always 

uncle 

beautiful 

surprise 

vessel 

century 

invitation 

necessary 

experience 

athletic 

convenient 

decision 

recommend 


G 
H 
I 
J 
K 
L 
M 
N 
O 
P 

% 

s 

T 
U 
V 
W 
X 
Y 
Z 


2-2 
2-2 
2-2 
2-2 
2-2 
2-2 
2-2 
2-2 
3-2 
4^3 
6-4 
6-6 
7-7 
7-7 
0-6 
7-7 
6-6 
7-7 
0-8 
0-8 


7.6 


2 


92 
88 
84 
79 
73 
66 
68 
60 
42 
34 










8.6 


3 










9.6 


4 










10.6 


6 


92 
88 
84 
79 
73 
66 
68 
60 
42 
34 








11.6 


6 








12.6 


7 


92 
88 
84 
79 
73 
66 
68 
60 
42 
34 






13.6 


8 






14.6 


9 
10 
11 
12 
13 
14 
16 


92 

88 
84 
79 
73 
66 
68 
60 
42 
34 


92 
88 
84 
79 
73 
66 
68 
60 
42 
34 


16.6 
16.6 
17.6 
18.6 
19.6 
20.6 
21.6 


16 




, 


22.6 


17 






23.6 


18 








24.6 


19 








26.6 


20 










26.6 















The regular survey word list appears in Table 42. It con- 
sists of twenty words in the form of a scale, one word from 
each of columns G to Z, inclusive, of the Ayres scale. Words 
2-11, inclusive, were used as the test or crucial words for 
grade three; 6-14, for grade four; 7-16, for grade five; 9-18, 
for grade six; and 11-20, for grade seven. As the percentage 
standards in the table indicate, these various tests of ten 
words each were of equal diflBculty, according to the Ayres 
scale, for the grades mentioned in connection with them. 
This arrangement of words was especially convenient for 
testing rural and village schools where pupils of many grades, 
or all grades from three to seven, were tested at one time. 

In the fourth colmnn of the table is seen the grade posi- 
tion occupied by the word in the spelling vocabularies pre- 
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pared by Nicholas Bauer* and W. Franklin Jones." These 
vocabularies contain the words most commonly used in the 
written compositions of children of various grades. Bauer 
confined his study to pupils in the New Orleans public schools, 
while Jones used the compositions of pupils in four different 
states. The first figure in the column showing grade posi- 
tion, in each case represents the grade classification of the 
word in the Bauer list; the second, the grade classification 
in the Jones list. So far as possible words were selected for 
the survey test that satisfied the principle of childhood use, 
and on which Bauer and Jones gave identical grade indices. 
Much has been made of the principle of social use in studies 
of curriculiun-making, and by social use has too often been 
meant merely adult use. The Ayres list of 1000 words is 
based wholly on adult use. It cannot be safely assiuned that 
such a list fully satisfies the requirements of childhood use. 
Unpublished studies made by the writer indicate clearly that 
vocabularies based on the two principles differ to a con- 
siderable degree. This difference is probably not due en- 
tirely to the probable error of the methods of deriving such 
vocabularies. 

Under "Mid-year Percentage Standards" appear the Ayres 
percentages of correct spelling for each word in each grade for 
which the test was constructed, and in the last column the 
absolute value of each word in terms of scale units. Each 
unit of value in this column represents a distance on the scale 
equal to one fifth of a "sigma," which in turn represents a 
unit of spelling difl5culty. The nmnerical value for a given 
word represents the number of such diflSculty units it is 
located above the point of zero diflSculty on the scale. This 
zero point is assmned to be located at the point where, theo- 
retically, it should come on the Ayres scale, namely, at the 
point where the second-grade group spells with one hundred 
per cent accuracy. This point is one unit below the lowest 
published column of the Ayres scale and would represent the 
difficulty of words three units less difficult than the words 

* Nicholas Bauer, The Writing Vocabvdary of Pupils of (he New Orlean 
Public SchoolSf Department of Superintendence, 1915. 

* W. Franklin Jones, Concrete IntfesHgation of the Material of EngUah 
SpeUing, University of South Dakota, 1914. 
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''it" and "is" two units less difficult than "go" and "at," and 
one unit less difficult than "me" and "do." This zero point 
is located fifteen units below the median of the third grade, 
slightly below Buckingham's assumed zero point, which was 
located about thirteen and one half of the same units below 
the median of the third grade. Considering the difference in 
the conditions under which the two scales were developed, 
this difference in the location of the zero point is not at all 
smprising. 

It is seen, by an examination of the absolute values in the 
last column of the table, that the words of the lists vary 
in difficulty from 7.5 to 26.5, and that the most difficult 
word in each grade is about twice as difficult as the least 
difficult word. 

Such a point scale enables us to take accoimt of the specific 
difficulty values of the various words in making our measure- 
ments of spelling achievement. Ordinarily, in attempts at 
exact measurement, the problem of scoring according to the 
difficulty of the individual words has been overcome by select- 
ing a spelling list composed of words of equal difficulty. This 
plan did not seem economical in a survey of rural schools. 

BESTJLTS 

Two methods of computing and interpreting achievement 
scores from the data secured by the above test suggested 
themselves: 

1. Compute the average percehtage of correct spellings 
for a given group of pupils on its crucial words, and com- 
pare this average with the average of the Ayres percentages 
for the same words. 

2. Compute the total niunber of points obtained by a given 
group, using the number of correct spellings and the absolute 
value of each word. 

Percentage of Words Spelkd Correctly. The first of these 
two methods was used in the report of spelling efficiency 
published in Virginia Public Schools, Part 1. It will be 
observed that this method does not recognize quantitatively 
the differences in difficulty among the words spelled, Its 



96 



Virginia Public Schools 



TABLE 43 



SpeUing «oorw, in wranUagef of the wkUe rvral and cUy achooU of Ftr- 
ginioj eomparea wUh the SUmdard ecareiefar eighly^four cUiee 



Type of School 


Virginia Grades 


3 


4 


6 


6 


7 


Rural, one-room 

Rural, four-room and 
over 


61.9 

71.8 
67.8 
69.6 


64.1 

68.1 
67.0 
63.8 


66.8 

61.6 
63.6 
68.3 


64.6 

62.6 
67.3 
69.6 


62.6 
68.7 


City, first half 


68.6 


City, second half 


63.1 




66.6 


66.6 


66.6 


66.6 


66.6 



fairness depends upon making the same assumption in re- 
gard to the relative diflSculty of words for all groups com- 
pared and using standard percentages computed on the basis 
of this assiunption. 

A sample of the results obtained by this method appears in 
Table 43. A score by this method amounts to nothing more 
than the percentage of the total number of words spelled cor- 
rectly. It will be seen that each grade is expected to spell 66.6 
per cent of its crucial words correctly. In interpreting the Vir- 
ginia scores one should note that the above standard repre- 
sents mid-year achievement in an eight-grade system, while 
the Virginia percentages were obtained near the end of the 
school year and are from a* seven-grade system. As stated in 
.the previous report, "For the scores directly comparable (Vir- 
ginia city, first half year) there is just one grade (the fourth) 
which equals or exceeds the standard. The Virginia city 
second half year, whose scores should exceed this standard, 
does exceed it in three out of the five grades. Similarly, the 
third and fourth grades of the four-room school exceed the 
mid-year standard. The most notable deficiencies are in the 
one-room school (all grades) and in the seventh grade for 
every group tested." In other words, it is evident on the 
basis of these scores that the schools measured, at the end 
of their elementary-school course, are markedly short of the 
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Score 
75 



70 



50 













• 


Fourroom 
and over 












City, 

second 

half 




^ / 


* 


\ 
\ 




Standard 
fir^lhalf 


\ i\ / 




\ 




V 


V 




\ 

\ 




A 

i 
# 


\ 


\ ^ 


\ 
> 




One room 


V # 

y 




\ 

\ 

\ 


\ 




City. 


A 

t \ 

r y 




\ 

\ 

\ 

\ 


\ 

„.--" 


1 


first half 




/ 


1 1 ■ 1 










/ 


X 


\ 






■ 








\ 



Grade 3 



Fig. 6. Spelling scores, in percentage, of the white rural and city 
schools of Virginia, compared with standard scores for 84 cities. 

spelling eflSciency attained in representative eight-grade sys- 
tems by the middle of the seventh year. 
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The data of Table 43 are presented in graphic form in 
Figure 6. The very poor work of the one-room rural schools, 
the relatively low achievement in all the seventh grades, 
and the generally low position occupied by all types of 
schools represented, except the city schools, second half year, 
are clear at a glance. Figures for colored schools, worked out 
by the same method, may be foimd in Virginia Public Schools, 
Part 1, page 131. These data will not be dwelt upon at greater 
length in this chapter. 

Point Scores on an Absolute Scale. We may now turn to 
the results obtained by the second, and more accurate, method 
of computing the spelling scores, namely, the method which 
takes cognizance of the specific difficulty of each word spelled 
and gives credit accordingly. The details of the measurement 
process by this method can be made clear by the use of a 
typical case. Scores from various grades and types of schools 
were arranged to show the frequency of correct spelling, as 
in Table 44. 

TABLE U 



Number of ihtrdifrade pupils in a total of 72S spelling each word 
correc&y, in wkUe fowM'oom echocle 




No. of word in list.. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


No. of pupils spell- 
ins correctly .... 




685 


645 


662 


425 


564 


678 


529 


542 


320 


150 









The table should be read: six hundred eighty-five of these 
seven himdred twenty-three third-grade pupils spelled the 
second word in the survey list correctly, six hundred forty-five 
spelled the third word correctly, and so on. 

The method of computing the average absolute score for 
a given grade of a given race and type of school, rural or 
city, is shown in Table 45. The work of calculation, which 
appears at first glance rather laborious, was immensely 
lightened by the use of calculating tables. The work seemed 
justified because of the importance of treating with precision 
final simunaries of results gathered with much care and at 
large expense. 
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TABLE 46 

Method of determimng the aiverage abwltUe 9core, third grade^ 

fovr^oom schools, rural, while 



Number of 


Value of 




Number of Times 


Total Points 


Word 


Word 




Spelled Correctly 


2 


8.5 


X 


685 


1. 


5,822.5 


3 


9.5 


X 


645 


« 


6,127.5 


4 


10.5 


X 


662 


M 


6,951.0 


5 


11.5 


X 


425 


» 


4,887.5 


6 


12.5 


X 


564 


M 


7,050.0 


7 


13.5 


X 


678 


wm 


9,153.0 


8 


14.5 


X 


529 


» 


7,670.5 


9 


15.5 


X 


542 


« 


8,401.0 


10 


16.5 


X 


320 


wm 


5,280.0 


11 


17.5 


X 


150 


- 


2,625.0 










723) 63,968.0 










Average, 


88.47 



TABLE 46 

Average absolute scores in spelling, rural schools, four types, 
while, grades three to seven, second half year 



Tjrpe of School 


Grades 


3 


4 


5 


6 


7 


One-room 


75.22 
80.28 
68.47 

88.47 
78.11 


80.42 
93.24 
91.00 
102.17 
91.71 


93.77 
96.71 
88.94 
102.87 
95.57 


105.82 
107.58 
112.64 
119.91 
111.49 


112.93 


Two-room 


109.86 


Thiee-room 


124.60 


Four-room and over .... 
Averaffe 


125. 14 
118.13 






Standard, first half year 


81.16 


101.14 


114.46 


127. 79 


141.10 



The next step in the measurement process was the tabula- 
tion of the average scores, such as the one computed in Table 
45. These averages for rural schools (four types, white, 
grades three to seven) appear in Table 46, together with the 
general averages for rural schools and the standard point 
scores for the end of the first half year. Here one begins 
to find data that are informative regarding the eflSciency of 
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the one-, two-, three-, and four-room schools, first, in com- 
parison with each other, and second, in comparison with the 
transmuted Ayres standards: 

1. In every grade but one, the two-room schools surpassed 
the one-room schools. 

2. The three-room schools surpassed the two-room schools 
only in the last two years of the elementary-school course. 

3. The four-room schools showed up better than the three- 
room schools in every grade, but made a showing distinctly 
below standard in grades six, seven, and eight. 

4. The pupils in these rural white schools, as a whole, were, 
at the end of the year, behind the mid-year standard for 
eighty-four cities in every single grade, and, naturally, pro- 
gressively more behind as the end of the elementary-school 
course was approached. 

Something will be said later about the meaning of amoimts 
of difference in these comparisons. 

The above facts are represented in graphic form in Figure 
7. Average scores are indicated on the vertical axis, school 
grades on the horizontal axis. The mid-year standard is 
shown by the upper solid line in the figure. One of the most 
striking things about this figure is the fact that these schools 
sag so imiformly and clearly below the standard. If one 
follows the curves from left to right, he will note that the 
gap between the achievement of these schools and standard 
achievement becomes greater from year to year. Examina- 
tion of the ends of the curves representing seventh-grade 
achievement will show how far below standard the pupils in 
these schools are when their common-school course is com- 
pleted; below a standard, keep in mind, reached by pupils 
in representative schools a year and a half before the end 
of the common-school course. It will require many years and 
a tremendous effort for the rural white schools of Virginia 
to lift their grades to the level of standard achievement for 
corresponding grades; to expect these rural schools to do in 
seven years what representative city schools are doing in 
eight is of course imwarranted. From the point of view of 
results in spelling the seven-grade system in Virginia is 
clearly a failure. The system needs reorganization. Democ- 
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Grade 3 



Vm. 7. Average absolute scores in spelling, rural sdiools, four lypes, 

white, grades 3-7, second naif year. 

racy demands that education be equalized in spite of the 
accidents of geography. 
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TABLE 47 

Awerage abschde 9core8 in spdUng, eUy achodU^ while and eoioredf 
grades three to eeven, firH and second haif years 



Tenn and Race 






Grades 






3 


4 


5 


6 


7 


First half year, white 

First half year, colored. . 


68.40 
59.51 


101.07 
86.15 


106.96 
92.78 


109.10 
107.34 


125.63 
111.36 


Standard, first half year. . 


81.16 


101.14 


114.46 


127.79 


141.10 


Second half year, white . . 
Second half year, colored. 


84.89 
74.17 


96.49 
82.95 


116.56 
81.40 


133.52 
113.74 


133.94 



The average absolute scores for city schools are given in 
Table 47, and are graphically represented in Figure 8. Scores 
for the first and second half years are indicated separately. 
Scores for the colored city schools are presented here for 
comparison. Average scores for colored rural schools will 
be given later. A glance at the scores in the upper half of 
the table will show that the colored schools are about a year 
behind the white schools, grade for grade. From the fourth 
grade on, a year's progress is represented by 13.3 pointe. 
Beyond the fourth grade, the white schools are in turn a 
similar distance behind the corresponding standard for repre- 
sentative American cities. The white schools, second half 
year, exhibit a standing about on a par with the standard for 
white city schools, first half year. On account of the rela- 
tively small number of pupils tested in the colored city 
schools, too much dependence must not be placed on their 
records. 

In Table 48 and Figure 9 data are presented that should 
assist the reader to summarize the findings regarding white 
and colored rural schools and white and colored city schools. 
The values in the table and the graphs in the figure represent 
average results. No one of the different types of schools 
reached standard in any grade. In general, from poorest to 
best, the schools mentioned rank as follows: (1) rural colored 
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Grade 3 



Fio. 8. Average absolute scores in spelling, city schools, white and 
colored, grades 3-7, first and second hali years. 

schools, second half year; (2) city colored, first half year; 
(3) rural white, second half year; (4) city white, first half 
year. 
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TABLE 48 

Av&rage absolute Bcares in apdUng, rural and cUy schools, 

wkUe and colored 



flAftnAla A.nH Djum 


Grades 




3 


4 


5 


6 


7 


Rural. whiM 


78.11 
79.09 
68.40 
59. 51 


91.71 

90.16 

101.07 

86.15 


95.57 

88.04 

106.96 

92.78 


111.49 
101.64 
109.10 
107.34 


118 13 


colored 

City, white, first half. . . . 
colored, first half. . . 


XXv. xw 

110.55 
125.63 
111.36 




81.16 


101.14 


114.46 


127.79 


141.10 



Deficiency Measured in Y ear s-oj -Progress Units. Earlier 
in this report the statement was made that a year's progress 
is represented by 13.3 points on the absolute scale used in 
the comw of these measurements. Reference to any of the 
tables where the standard point scores are given will show 
how the 13.3 is derived. The increment in points from grade 
to grade, beginning with the fourth, is 13.3. The increase 
from the third to the fourth grade is 20 points. In inter- 
preting the nmnerical difference between the scores of various 
grades, types of schools, etc., or between these and the stand- 
ard scores, the value 13.3 becomes an important one. It has 
seemed to the writer wise to go beyond the mere rough esti- 
mations that are ordinarily based on the value representing 
a year's progress and transmute in detail important score 
differences into time differences; that is, convert differences 
between grades, which are expressed in terms of points on 
the scale, into imits each representing a year's progress. 
Few teachers are accustomed to think in terms of Ayres-scale 
units ; all of them think readily in terms of years of progress. 

In Table 49, therefore, is shown the departure from the 
standard score of various grades in various types of schools. 
The departure is expressed first in multiples or fractions of 
the A3n^8-scale unit, and immediately below, in multiples 
or fractions of a year's progress. Departures from the stand- 
ard downward are preceded by a minus sign; those upward 
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Grade 3 



Fia. 9. Average absolute scores in spelling, rural and city schools, 

white and colored, grades 3-7. 

by a plus sign. The table should be read as follows: Rural 
one-room white schools in the third grade were found at the 
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end of the year to be on the average 5.94 Ayres-scale pointe be- 
low the mid-year standard for that grade, a deficiency equiva- 
lent to three tenths of a year's progress. 

The low record of the Virginia schools can be immediately 
sensed from the striking preponderance of minus signs in 
the table. Precisely how low the record is, may be found by 
a study of the figures in the right side of the table under 
"Average Departure in Years of Virginia Schools from Stand- 
ards of Eight-grade Systems," where deficiency is shown in 
years of progress. The first of these columns shows the 
average amoimt of deficiency in grades three to seven in each 
type of school. The imweighted average of the amounts 
of deficiency in the several grades was found and this value 
increased by .6 to compensate for the fact that the Ayres 
standards represent mid-year achievement, while the Vir- 
ginia scores represent achievement at the end of the year. 

The last column in the table deserves more careful study, 
perhaps, than any other. The amounts here indicate how 
many years of progress the average Virginia pupils in each 
type of school are behind the standard attainment of pupils 
in typical eight-grade city systems. Ranked in the order 
of increasing amoimts of deficiency, the Virginia schools may 
be listed as follows: 

1. City schools, second half year, white 2.0 

2. City schools, first half year, white 2.2 

3. Rural schools, four-room, white 2.7 

4. Rural schools, all types, white 3.2 

6. City schools, first half year, colored 3.2 

6. Rural schools, one-room, white 3.6 

7. Rural schools, all types, colored 3.8 

These figures may be used as indices for the rating of the 
various types of schools in spelling. It would not be im- 
possible, with our present knowledge of measurement, to 
combine corresponding indices for various fundamental sub- 
jects and give these types of schools a general rating with 
reference to each other and standard production for city 
elementary schools. A study of the figures shows that white 
children in the cities of Virginia, on completion of their 
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common-school education, lack approximately two years of 
the spelling attainment of pupils who finish the elementary 
course in representative ei^t-grade city systems. And the 
city white schools, as might be expected, surpass all other 
types tested in the state in spelling accomplishment. At the 
opposite end of the list are the rural colored schools. It 
is difficult for one who is not acquainted with these colored 
schools to believe that their product is 3.8 years' progress 
units behind the American city eighth-grade standard. The 
colored rural average of achievement is close to that of the 
white rural one-room schools. City colored schools are doing 
about as well in spelling as the average rural white school, 
while the white rural schools of four rooms and over make 
a very fair showing in comparison with the white city schools 
of the state, being approximately only a half year behind 
them in progress. This is not surprising when one considers 
that town schools were classified as city or non-city according 
to the legal definition, which permitted many efficient town 
systems to be counted in the four-room-and-over class. 

From certain points of view the general result of this survey 
may seem somewhat discouraging. However, one should 
judge the future possibilities by the character of the output 
of the better types of schools in the state rather than by the 
low records of the majority of schools. It is not difficult 
to find individual grades and schools in Virginia that are 
meeting the American standard, and the average city school 
comes within a year's progress, grade for grade, of meeting 
this standard. On the other hand, it should be remarked 
that the extremely low Virginia records have been made (1) 
by colored schools in general, and (2) by one-room rural 
white schools. Both of these types of schools present special 
problems in themselves. While it is important to know 
where the rural white schools of Virginia or any other state 
stand in comparison with city schools — especially impor- 
tant when half the future citizens of the nation are educated 
in the rural schools — it might be enlightening as well as en- 
couraging to the friends of education in Virginia if we had 
comparable data from the rural schools of other states. Like- 
wise as regards the most satisfactory interpretation of the 
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data on the efficiency of negro schools in this report. Surely, 
none would deny that similar data must be gathered on the 
results of negro education in other sections of the country 
before we shall know how well or how poorly Virginia is doing 
its job of training them. 

Did Pupils Receive Information of the Test in Advance? 
Near the end of the field work of the survey, after all testing 
had been completed in the rural schools and the testing in 
cities was approaching completion, it was decided to use 
both the regular word list and an alternative list of equal 
difficulty in testing a number of classes, white and colored, 
in several schools. This was done in thirteen white classes 
and fotir colored classes in one of the later cities to be sur- 
veyed. The alternative list, constructed in the same manner 
as the regular list, appears as Table 50. 

The purpose in giving the two tests was to determine 
whether or not there were indications that pupils taking the 





TABLE 50 
AUemaHve Word List 




Words 


Cohimn in 
Ayres Scale 


Grade in 
Bauer and 
Jones Lists 


Absolute 
Value 


hand 

baby 

face 

glad 

two 

high 

heart 

been 

through 

travel 

although 

interest 

system 

decide 

expense 

arrangement 

proceed 

inmiediate 

principle 

judgment 


G 
H 

I 

J 

K 

L 

M 

N 



P 

s 

T 
U 
V 
W 
X 
Y 
Z 


2-2 
2-2 
2-2 
^2 
2-2 
2-2 
2-2 
2-2 
3-2 

4r4 

5-5 
7-7 
7-6 
7-7 
0^ 
0-7 
6-0 
0-6 
0-7 


7.5 
8.5 
9.5 
10.5 
11.5 
12.5 
13.5 
14.5 
15.5 
16.5 
17.5 
18.5 
19.5 
20.5 
21.5 
22.5 
23.5 
24.5 
25.5 
26.5 
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Bpelling test near the end of the survey had become aware in 
advance of the particular words used in the test. While the 
writer has no evidence that would lead him to believe that 
information regarding the particular words used preceded the 
surveyors on their tours of testing, yet the method used is 
open to a possible objection on this ground. 

In the seventeen classes mentioned the alternative list was 
used where the regular test had been ordinarily used in the 
testing program, and the regular test was given after all 
other tests had been completed. In most cases this plan made 
it necessary for the children to remain after the ordinary time 
for dismissal to spell the regular list. Under these circum- 
stances it would be expected that the spelling of the second 
list would probably suffer somewhat from the increased 
fatigue and the decreased interest of the children. 

In Table 51 the results are arranged by school, race, grade, 
and absolute score, with a final column showing whether the 
better score in the two tests was obtained on the alternative 
list (A) or the regular list (R). An examination of the 
last column of the table shows that nine of the thirteen white 
classes made a higher score on the alternative list, the other 
four doing better on the regular list. In three of these fotir 
cases the difference between the two scores was not over four 
points. In the case of the colored classes, all four made a 
better record on the regular list than on the alternative. In 
one of the four colored classes the score was about fifty per 
cent greater on the regular list, and in another almost one 
hundred per cent greater. 

Much more evidence would have to be adduced before any- 
thing positive could be asserted regarding the receipt of ad- 
vance information. It is possible that children occasionally 
heard something about the survey tests from rooms or com- 
munities in which the tests had been given earlier. If this 
happened, it merely tended to improve slightly a general show- 
ing that still remains in need of vast improvement. If one 
were interested in the comparative rating of particular schools 
or classes within schools, rather than in general state-wide 
tendencies, records like those in the two fourth-grade colored 
classes could not be accepted without further scrutiny. 
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TABTiK 61 






SpeOing aeore$ of aeverUeenelaMea on the fdtemative li^ and on 






ihe regular h^ in one cuy 










Absolute Score 






Race 


Grade 




Better 


School 


Alternative 
List 


Re^;ular 
List 


Score 

• 


I 


White 


3A 


101 


80 


A 


I 


White 


3B 


113 


104 


A 


I 


White 


4A 


100 


112 


R 


I 


White 


4B 


106 


102 


A 


II 


White 


5B 


145 


126 


A 


II 


White 


6A 


148 


142 


A 


IT 


White 


6B 


164 


162 


A 


II 


White 


7A 


146 


147 


R 


II 


White 


7B 


170 


174 


R 


ni 


White 


3A 


89 


73 


A 


III 


White 


3B 


88 


91 


R 


m 


White 


4A 


100 


97 


A 


III 


White 


4B 


103 


96 


A 


IV 


Colored 


3A 


66 


68 


R 


IV 


Colored 


3B 


72 


81 


R 


IV 


Colored 


4A 


58 


106 


R 


IV 


Colored 


4B 


63 96 


R 



BECOMMENDATIONS 

It will not be necessary at this point to summarize the find- 
ings of this report. The results of the spelling measurements 
are sufficiently summarized on page 106 in the section where 
deficiencies are expressed in terms of year-progress units. We 
may therefore pass to a consideration of the means whereby 
the unsatisfactory educational situation revealed may be 
ameliorated. 

It does not seem called for in this chapter to repeat in de- 
tail recommendations that apply equally well to the work in 
subjects other than spelling, or to the schools of Virginia in 
general. Recommendations of this character have been made 
definitely and in detail in Part 1 of the survey report. In 
that volmne it was made clear that the Virginia schools need 
(1) much more money, (2) a better compulsory education 
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law and its enforcement, (3) a longer school term, (4) better 
prepared and better paid teachers, (5) improved and more 
eactensive supervision, (6) consolidation of rural schools, — 
to enumerate only a few of the outstanding needs. 

If the above recommendations were carried out, the effi- 
ciency of spelling instruction would no doubt improve inci- 
dentally with the general situation. However, it seems ap- 
propriate to inquire into the principles upon which a definite 
program for the specific improvement of spelling instruction 
rests. It is the opinion of the survey staff that the spelling 
situation may be considered fundamentally from three points 
of view: (1) material, (2) methods, (3) measurement. 

Material. It should become the first piupose of those who 
supervise spelling instruction in Virginia to see that the con- 
tent of the spelling course of study is properly selected. The 
spelling vocabulary should be based upon the fimdamental 
principle of social demand. The words that are needed in 
the written communications of average adults and children are 
the words that pupils in the public schools should primarily 
be taught to spell. Investigators have made such progress 
in the scientific study of the spelling vocabulary that they 
are now able to tell us with approximate accuracy what 
these words are. Enlightened supervision of schools today 
places in the hands of the classroom teacher, either in the 
form of a scientific speller or in the form of specially pre- 
pared lists, the words that, according to educational science, 
should be taught to the pupils. 

Method. It is not only a common belief of teachers, but it 
is an experimentally demonstrated fact, that differences in 
methods of teaching are directly related to differences in spell- 
ing efficiency. In fact, it is possible today to give the class- 
room teacher a considerable body of definite directions for the 
teaching of spelling based on accurate scientific studies. In 
the light of these studies the following suggestions are offered: 

1. Adopt a minimal essential list of words. 

2. Aim at 100 per cent efficiency on this list. 

3. Give not more than five new words per day. 

4. When the group contains not over forty-five pupils and is 
sufficiently homogeneous, conduct but one spellmg class for 
the entire group. 
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5. Make the period not over fifteen to twenty minutes in 
duration. 

6. Make no provision for a study period apart from the 
regular recitation period. 

7. If the group method of instruction is employed, conduct 
the work by the class-study method, in which the teacher 
teaches spelling prior to testing it. 

8. In the presentation of words, 

(a) Use script, wherever possible, instead of print; 

(b) Avoid diacritical marks; 

(c) Syllabify on the initial presentation; 

(d) Focalize attention on the portions of words that 
are known to be difficult. 

9. In drilling, 

(a) Use about half the time in practicing recall ; 
(h) Apply the principle of multiple association; 

(c) Employ the principle of visualization; 

(d) Conduct most of the drill in the form of written, 
not oral, spelling; 

(e) Remember that the secret of drill is the psycho- 

logic law of repetition. 

10. Be skeptical of the value of rules. 

11. Provide for as many as four or five reviews of each 
word during the elementary-school course. 

12. In schools well organized and supervised, it is recom- 
mended that an attempt be made to place the instruction in 
spelling on an individual basis, a plan according to which the 
precise words each pupil cannot spell are first determined by 
accurate tests, and the study of the pupil is concentrated on 
these. 

Measurement It is not enough in a modem school that the 
spelling vocabulary be properly selected and the right methods 
applied. Educational scales and standardized tests should be 
continually employed to measure the progress of pupils and 
determine the effectiveness of the teaching. Spelling offers 
a splendid opportunity for the application of modem methods 
of measurement. This chapter illustrates only a few of the 
possibilities open to the teacher and supervisor trained in 
these methods. 



CHAPTER VIII 

BASIS FOR GROUPING ELEMENTARY 

SCHOOL PUPILS^ 

FROM necessity the modem school has developed exten- 
sively the system of teaching children in groups. With 
the extension of schooling to large numbers there has not yet 
appeared any generally accepted way of avoiding the teaching 
of from ten to forty pupils the same subject at the same time. 
The method has always presented grave difficulties because it 
is not easy to bring together pupils with like minds and of 
equal stages of development. Age is not a sufficient criterion 
for such grouping because some children develop more rapidly 
than others do. Years-spent-in-school is a more valuable 
basis of classification than chronological age, but it is not 
a sufficient measure, since dull children frequently are urged 
along and promoted while more intelligent pupils are held 
back by the school practice of requiring a full school year for 
each grade. The ordinary school examination fails to delimit 
school classes properly, since some children can do much more 
than the examinations require and others are passed with low 
marks. The teacher's judgment is not always correct, be- 
cause the ordinary methods of observation employed by teach- 
ers are not sufficiently accurate to detect the real differences 
in ability. The usual tendency of teachers is to rate dull 
children, especially the older ones, better than they are and 
to rate superior children, especially the younger ones, lower 
than they deserve. While all these criteria — age, years-spent- 
in-school, school examinations, teacher's judgment — are help- 
ful means of classification, still their combination often falls 
short of success and leads to such incongruous grouping as to 
make effective class instruction difficult or even impossible. 

That educational work in Virginia, as elsewhere, suffers from 
such incongruous groupings of children is easy of demonstra- 

^ This chapter contains an unhappy amount of forbidding statistical 
method. It may be omitted by the read^ who is willing to accept the 
simpler treatment of Chapter IX at its face value. The criticsil reader, 
however, should not overlook the statistical basis of the statements there 
made. 
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tion and requires special attention in this volume. The survey 
has available for study of this situation not only the results 
of the group examinations, but also the individual examina- 
tions of about two thousand children. These individual exami- 
nations were made with the Standard-Binet tests, and the 
results are stated in terms of mental age of the individual 
children, a mental age of six meaning a mentality equal to 
that of the average six-year-old child. 



STATISTICAL INQUmY AS TO VALUE OF METHODS 

Clear thinking about the grouping of pupils requires some 
inquiry as to the proper basis upon which such groupings may 
be had. Shall it be ability in a particular school subject, 
or general intelligence as determined by a standard test? 
Before attempting to give a definite answer to this question, 
it will be pertinent to give a brief discussion of what constitutes 
an adequate achievement or intelligence examination. 

CRITERIA FOR EVALUATING TESTS 

Any examination which is to be generally useful in the 
classification of children for purposes of instruction or in the 
measurement of school achievement, should meet certain 
statistical requirements. Some of the requirements most im- 
portant to this discussion will be here described. 

1. Discnminative Capacity. Every test should have an 
adequate discriminative capacity. This simply means that the 
test must serve to distinguish one individual from another and 
to discriminate the individuals of a group so that each is 
properly placed in his relative position as regards the trait 
which is measured. If one individual has x amount of any 
trait, say intelligence or the ability to read, and another has 
enough more of the same trait to make a significant diJGFerence 
between the two individuals, then the test must show this 
difference properly. This means that the units in which the 
test measures, must be sufficiently small to measure all sig- 
nificant differences, and that the range of the test from low 
score to high score must be great enough to measure extreme 
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cases, whether these extreme cases have much or little of 
the trait in question. 

More specifically, discriminative capacity means three 
things: first, that the size of the measuring units is adequate 
for the measurement of significant differences; second, that 
for the range of individuals which the test is to serve the 
number of zero or exceedingly low scores will be small; and 
third, that similarly, the number of perfect scores will be small. 
Where an examination or test meets these conditions, a nor- 
mal group of persons will distribute themselves along a scale 
with few or no individuals making zero scores, a very large 
number of individuals making average scores, and a small 
number or no individuals making perfect scores. 

Figure 10 shows the surface of frequency for a group of 
persons measured by a test with adequate discriminative 
capacity. 

An examination that is to be useful in school measurement 
should show two additional criteria: first, each successive 
school grade or half grade should show an increased median 
score over the median score of the grade or half grade next 
below, and the inter-grade steps should be definitely determin- 
able; second, the median deviation from the central tendency 
shown in the test should not be large in the case of any well- 
graded class. As a satisfactory measure for the classification 
of school children the median deviation should not exceed the 
increase of scores shown from one grade median to the median 
of the next grade above. 

In summary, then, it may be said that a test has satisfactory 
discriminative capacity when it measures individuals in suflB- 
ciently definite units properly to represent their actual traits; 
when it shows large groupings near a midpoint on a series of 
measures; when it shows few zero and few perfect scores; 
when it shows definite and clearly distinguishable inter-grade 
steps, and when the median deviation for any well-grouped 
class is small. 

2. Reliability. A second fimdamental statistical require- 
ment for a satisfactory test is that it should be reliable. About 
any test which can be given, whether it be an achievement 
test or an intelligence examination, there is a certain unrelia- 
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Fig. 10. Distribution scores for 1257 children, grades 3-8, in sentence 

reading test, Exercise 2, Delta 2. 

bility. By this is meant that if the test were given again, 
certain pupils would be higher, others lower. This unrelia- 
bility inheres also in teachers' judgments and, in a theoretical 
sense, in every measurement that can be made, whether that 
measurement be of physical phenomena or of hmnan capaci- 
ties. Science has found no way to eliminate this unreliability, 
but has devised ways of reducing it, of measuring it, and of 
compensating for its presence. In connection with the classi- 
fication examinations used in the survey the fact of reliability 
must be carefully considered if our conclusions regarding over- 
lapping and inaccurate classification are to be dependable. 
Unless this is done, we are in danger of interpreting as over- 
lapping what is really a result of the unreliability of our 
tests. Dr. Kelley has shown that all published figures 
regarding overlapping of grades are incorrect because of a 
failure to take account of this fact of unreliability. In the 
case of a test with a coeflBcient of reliability of .25 an apparent 
overlapping of 33 per cent is reduced to 17 per cent when the 
unreliability of the test is considered. 

The reliability or unreliability of an examination may be 
determined by repetition of the test. Obviously, a satisfactory 
test should give approximately the same result each time it 
is used in the measurement of the same thing. The score from 
a test which gives one result one day and a different result 
when the test is repeated, or when a similar test is given, 
is undependable. No important inference can be based from 
such a score, and no practical procedure can be based upon 
ity since a re-trial may invalidate such inference or procedure 
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altogether. The scores from a reliable test can be made the 
basis of practical administrative action with assurance of the 
outcome. 

It is further desirable in this connection that the increase 
of score in the second trial shall not be too great, although a 
large increase of score may not invalidate the reliability of 
a test if all of the individuals taking the test increase their 
scores by the same relative amounts. 

An important method for determining the reliability of the 
test is to repeat the test and to figure the coefficient of correla- 
tion between the results of the first and the results of the second 
trials. If this coefficient is high, it may be inferred that the 
test is reliable, and that the score which an individual makes 
the first time is a fair index of what he will do on a second trial. 
In the following discussions the reliability of the tests will 
be expressed in terms of such coefficient of correlation. 

3. Significance. It is possible that an examination may 
have satisfactory discriminative capacity and satisfactory 
reliability, and yet be unsatisfactory as a standard examina- 
tion, because the results of the test have no significance. Thus 
it hap been found that the so-called "cancellation^ tests" give no 
results that are worth while. The ability to cancel figures or 
letters is not in itself of any importance, and success in this 
activity does not indicate the possession of any other desirable 
trait. On the other hand, a high score in an opposites test 
indicates the possession of other important mental abilities. 
To be significant an examination must have a content which is 
in itself a desirable possession for an individual, or success 
in the examination must give a dependable basis for inferring 
the possession of desirable traits. Thus, from the score which 
a pupil makes in an intelligence test it should be possible to 
infer that pupiPs capacity to do school work. Or to state 
another case, it should be possible by measuring reading 
achievement of sixth-grade pupils to determine whether or not 
such pupils can do the reading work reguired in the seventh- 
grade school program. The statistical method for determin- 
ing the significance of a test is that of determining the co- 
efficient of correlation between the test and other admittedly 
significant measures of capacity or achievement. If such co- 
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efficients are high, the test is in so far significant, but low 
coefficients of correlation indicate low significance or none. 

4. Norms for Comparison. An examination which satis- 
factorily meets the above requirements, i.e., has discriminative 
capacity, high reliability, and definite significance, should also 
provide definite standards of comparison. That is, it is desira- 
ble that there be provided age or grade norms so that compari- 
son of individual class scores will thereby be facilitated. It 
will now be our purpose to examine from the point of view of 
these desirable statistical criteria the several tests used in the 
survey for the measturement of the classification of students. 

INTELLIGENCE EXAMINATION DELTA 2 ^ 

The general intelligence examination, Delta 2, is a modi- 
fication and adaptation of the Army intelligence examinations. 
It comprises the arithmetical problems, synonym-antonym, 
practical judgment, and information tests of the army Alpha 
examinations, the picture-completion test of the Beta group, 
and the sentence reading tests, sometimes called the "Devens 
Literacy" test. The several tests chosen were modified by a 
selection of the items best adapted for the grades to be 
tested and by the addition of similar items. The six tests 
thus adapted were printed as a single booklet. The direc- 
tions for giving the test are simple; the time for the entire 
test is short, twenty-one minutes net time, and the scoring is 
entirely objective. This test was used generally throughout 
the survey, being given to practically all the intermediate and 
upper-grade children who were tested by achievement ex- 
aminations. 



DISCBIMINATIVB CAPACITY OP INTELLIGENCE EXAMINATION, 

DELTA 2 

The discriminative capacity of the general intelligence ex- 
amination, Delta 2, will be evident from Table 52 and from 

1 With slight revision, this test is republished by the World Book 
Company, Yonkere-on-Hudson, New York. It was originally designated 
Delta 1 and was so designated in Part 1 of Virginia Pvblic SchooU, 
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Figure 11. The data for this table were obtained from tests 
on 2323 pupils in grades three to eight in the cities named 
at the head of the table. First it should be noted that there 
is a definite step up for each half grade from lower third to 
upper eighth. The average amount per grade is sixteen points, 
with the greatest increase, 23.1 points, from grade three to 
grade four, and the least increase, 8.3 points, from grade seven 
to grade eight. The table shows a somewhat curious congestion 
of inferior individuals in the lower fifth grade, although the 
upper fifth grade assumes its proper place between upper 
fourth and upper sixth; second, the median deviation of the 
examination is fairly low, never greater than the inter-grade 
interval; third, the examination even in the low third grade 
gives no zero scores, the lowest score for any pupil falling in 
the 6-9 step; fourth, there are no perfect scores even in the 
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TABLE 52 

Gerural InteUigence Examination Delta t, Di^ribviMn and median Korea 
by half grades for grades three to eight inclusive for the following cities: 
Aberdeen, Baltimore, Cleveland, EvansviUe, Indianapolis, LauisviUe, 
Rochester, Santa Anna; 2SBS pupils. 
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highest group. The best pupil scored less than 165, whereas 
the highest possible score in the test is 176. The examination, 
therefore, seems sufficient to discriminate the individuals 
within each of the half -grade groups, to measure the weakest 
and strongest pupils within each such group, and to discrimi- 
nate each half-grade group from the one next above. 



HEUABILITY OF THB GENERAL INTELLIGENCE EXAMINATION, 

DELTA 2 

The general intelligence examination. Delta 2, has distinctly 
high reliability. The evidence for this comes from various 
experiments with the individual tests of which the Delta 2 
examination is composed. Each of these separate tests, either 
in the same or closely related forms, has been widely used. 
All of the tests are to be found in the Army examinations, and 
experience with them in this connection shows a relatively high 
coefficient of reliability. Each of these tests was also used in 
a preliminary form in the course of the preparation of the 
National Intelligence Tests.^ Each of the tests showed in this 
preliminary work coefficients of correlation ranging from .61 
to .88. 

The best evidence, however, of the reliability of the Delta 
2 examination was obtained by a repetition of the entire test 
in one school. In this school 129 children in grades three to 
six inclusive were tested about 10 o'clock in the morning ; about 
2 o'clock in the afternoon of the same day, the same children 
were given the same test. In the second trial the children 
gained on an average twelve points, and the coefficient of 
correlation between the scores of the two trials was .90 =b .01. 
The several tests showed coefficients of correlation ranging 
from .71 to .86. 

It may be inferred from these data that the original scores 
represented with fair reliability whatever traits the Delta 2 
examination measures. 

^ The National Intelligence Tests were prepared under the auspices of 
the National Research Council by M. E. Uaggerty» L. M. Terman, E. L. 
Thomdike, G. M. Whipple, and R. M. Yerkes, and were published by the 
World Book Company. 
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THB SIONIFICANCB OV INTELLIGENCE EXAMINATION 

DELTA 2 

In an attempt to determine the significance of the intelligence 
examination, Delta 2, special studies have been made of the 
results of the test with several groups of Virginia children. 
One such group consists of 100 eleven-year-olds (10 years! 
7 months to 11 years, 6 months) chosen from among those 
tested in the city of Richmond. This included all the children 
within these ages from certain schools for whom all the needed 
data were available, and there is thus good reason to think 
of the group as a fairly unselected one. How nearly the 100 
cases approximated a normal eleven-year-old group may be 
observed in Figure 12, which shows their distribution in the 
intelligence examination, Delta 2. The records of this group 
give the best available basis for the proper evaluation of the 
significance of the tests. The specific problem is to determine 
which of the several tests used gives the best coefficient of 
correlation with the ability of these 100 eleven-year-olds to 
do school work. 

A number of measures other than the Delta 2 examination 
are available for correlation purposes, including the scores 
from the several achievement tests and the coefficients for 
the several correlations in the case of the 100 eleven-year-olds 
(see Table 53). Probably the most significant of the coeffi- 
cients of correlation shown in this table are those of the sev- 
eral tests with the criterion. The basis of this criterion is 
the grade location of the pupils- This basic criterion was 
chosen, since it is probably the best single measure against 
which to check the results of classification tests. It is recog- 
nized that the grade reached in school is not an acciLrate 
measure of a pupil's ability. Some pupils are in grades 
higher than their abilities warrant; others have ability to 
do more advanced work than their grade location calls for. 
Despite all such irregularities, however, the grade location of 
any pupil represents the comprehensive judgment of all his 
past teachers, of his present teacher, and of all other school 
officers as to his ability to do the school work. Because of the 
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composite character of this judgment it should have greater 
weight than the judgment of any single teacher in making 
up a reliable criterion against which to measure the discrim- 
inative value of any test or scale. How much greater weight 
should be given to it, is not clear. It is probable that its 
relative value increases from the lower grades to the higher, 
i.e., if the grade location is twice as important as the teacher's 
judgment of the pupiPs ability in the second grade, it may be 
seven or ten or fourteen times as important in the seventh 
grade. 

In preliminary work several weightings were tried, but in the 
main, dependence has been put upon a criterion made by 
multiplying the grade location by 4 or 5 and adding to this 
product the teacher's rating for intelligence. Thus a child in 
low fourth grade would have a criterion score of 16 (4 X 4) 
or 20 (4 X 5) , plus the teacher's rating. The teacher's rating 
given in the letters A, B, C, D, E was equated in value to the 
figures 5, 4, 3, 2, 1, respectively. If the above fourth-grade 
child were rated A his criterion score of 16 would be raised 
to 21 (16 + 5) or 25 (20 + 5) . Shnilarly, a child in the upper 
fifth grade (5^) rated B in intelligence would have a criterion 
score of 26 (5^ X 4 + 4) , and so on for the other grades and 
for other intelligence ratings. For most of the correlations re- 
ported in this chapter the criterion of four times the grade lo- 
cation plus the teachers' rating for intelligence was used. 
Where other criteria were used, special note will be made. 

RELATIVE VALXJB OF CLASSIFICATION MEASURES 

If w^ may assume that a criterion so composed is a valid 
measure of classification tests, we shall be able to determine 
the relative usefulness of such tests by figuring the coefficient 
of correlation of each test with the criterion. Such coefficients 
are given in Table 53, and judged by this measure, the several 
available means of classification for the 100 eleven-year-olds 
would be valuable in about the order indicated below ( (a) is 
the best measure, (6) is the second best, etc.) : 

(a) General Intelligence Examination, Delta 2; 
(6) Woody Arithmetic Scale (addition) ; 
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TABLE 54 

General IrUdUiiewe Ezamiruaum De^ Showing the 

percentage dietiribution of ecoree in the Riehmond city edkoou 

Score Percentage Score Percentage 

146-149 33 

140-144 33 

136-139 

130-134 2.66 

126-129 1.66 

120-124 2.33 

115-119 2.64 

110-114 2.33 

106-109 6.00 

100-104 4.00 

96-99 6.33 

90-94 7.33 

86-89 6.33 

80-84 4.33 

76-79 6.00 

(c) Scores in Spelling ; 

(d) Thomdike Reading, Alpha 2; 

(e) Teachers' Rating for Intelligence; 
(/) Ability in Handwriting; 

ig) Years Spent in School ; 

(h) Alphabetical Arrangement of Names. 

Figures 12 to 20 picture certain of these correlations so that 
their meanings may be more obvious than are the tabular data. 

Before considering the correlations for the 100 eleven-year- 
olds, it will be instructive to study Figure 12, which pictures 
the relation between the criterion, (four times the grade 
location plus the teachers' rating for intelligence) and the 
scores in the general intelligence examination, Delta 2, for 300 
pupils in grades three to seven of the Richmond schools. These 
300 cases were obtained by selecting at random whole classes 
from three schools in Richmond — the Fairmoimt School, 
Grace Arents School and the Ginter Park School. Approx- 
imately the same number of classes were chosen from each 
of the five grades. The distribution of the 300 pupils in 
Delta 2 is shown in Table 54. 

In Figure 13 the numbers along the base line represent 
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i^G. 12. General intelligenoe examination, Delta 2. Distribution of 

100 eleven-year-old children (Richmond). 

the criterion score. Thus, 18 means 4X4 plus 2 (D rating 
for intelligence) or 4 X 3i plus 4 (B rating for intelligence) . 
The heavy horizontal line across the middle of the figure 
indicates the median score (76) in the intelligence examina- 
tion, Delta 2. The horizontal line next above (+1Q) ^s 
placed at a distance from the median, which is equivalent 
to the semi-interquartile range (Q) of the scores in the Delta 
2 examination.^ The second horizontal line (+2Q) above 
the median is placed at twice the distance of the semi-inter- 
quartile range above the median. Similarly, +3Q represents 
three times this measiire of variation. In like manner the 
horizontal lines — IQ, — 2Q, and — 3Q represent correspond- 
ing distances below the median. 

The heavy vertical line (M) represents the median criterion 
score (24). The lines +1Q, +2Q, and +3Q represent dis- 
tances above the median of the criterion score equivalent to 
one, two, and three times the semi-interquartile range (Q) 
of the criterion scores of the 300 children. The vertical lines 
— IQ, — 2Q, and — 3Q represent similar distances below this 
same median. 

Each dot on the figure represents an individual child; the 
location of the dot indicates both criterion score and intelli- 
gence score of the child. To illustrate: the lowest dot on 
line 14 (4 X 4 + 2) represents a pupil whose score in the 
Delta 2 examination was a little less than 20; another child 
with the criterion score of 14 had a Delta score of 32. If 

^ The semi-interquartile range is a convenient and easfly calculated 
measure of deviation, and in general has much the same significance as 
average deviation (AD), median deviation (MD), standard deviation (SD), 
terms which may be more familiar to the reader. 
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there existed a perfect relation in the increase of magnitude of 
the two measures — the intelligence examination. Delta 2, and 
criterion — the dots representing the 300 cases would arrange 
themselves diagonally from the lower left-hand comer of 
the figure to the upper right-hand comer. 

The diagonal lines are drawn so as to include all those 
children who do not differ in their relative standing in one 
test from their relative standing in the other test by more than 
the semi-interquartile range of the test in question. Just 
what this means, may be made clear by some illustrations. 
Take the child represented by the dot at X; this child scored 
100 in the Delta 2 examination, which score was just the 
difference of the quartile above the median of his group. 
His dot is therefore to be found on the line representing this 
quartile measure. In like manner the criterion score of this 
child was 29, which is just the distance of the quartile above 
the median criterion score. 

The pupil indicated by the dot X' is a child who had a 
criterion score of 32, or twice the quartile above the median, 
and an intelligence score of 123, which is twice the quartile 
above the median of that measure. Correspondingly, that 
dot occurs at the intersection of the two +2Q lines. 
These two pupils, X and X', therefore, differ from the median 
of one test in exactly the same amount in which they differ 
from the median of the other measure. 

Let us take now a different case. Take the child repre- 
sented by dot X. This child differs from the median of the 
intelligence score IQ distance, but he differs not at all from 
the median of the criterion score. But the difference in 
his variation from the medians of the two tests is not greater 
than IQ of the measure. The pupil represented by dot Y is 
a still (Ufferent case. This pupil scored more than IQ above 
the median of the Delta 2. His standing in the criterion score 
was below the median. The difference in relative position in 
the two tests was therefore greater than Q. This is true of 
all pupils represented by the dots which fall outside the 
diagonal lines. Further illustration may be seen in the case 
of two dots falling in the square bounded by the verticals 
-flQ and -f*2Q ^^^ ^^^ median horizontal line (M) and 
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the horizontal line — IQ. The two children represented by 
these dots have criterion scores that are relatively high (31). 
In the Delta 2 examination they make relatively low scores, 
57 and 60, whereas each of them should have made approxi- 
mately 110 to have merited his high standing in the criterion. 

To generalize: All of the dots inclosed within the two 
diagonal lines represent children who do not differ in their 
relative standing in one test from their relative standing in 
another test by an amount greater than the semi-interquartile 
range in either test. The children represented by the dots 
outside the diagonal lines represent cases which do differ 
in one test from the median score in that test by an amount 
relatively larger than the variation which they achieve in the 
other test. To put it in another way: The dots within the 
diagonal lines represent children who are grouped in approxi- 
mately the same manner by the two measures used. The dots 
outside the diagonal lines show children who are given rela- 
tive standings by the two measures. The fact that rela- 
tively few dots are found outside the diagonal lines indicates 
that the scores in the two measures give approximately the 
same kind of classification. 

When the test scores in two measures differ from their 
medians by approximately the same relative amoimts, the 
correlation between the two tests will be high, and the cor- 
relation graph will appear like the one shown in Figure 12, 
in which a large percentage of the cases is inclosed within the 
two diagonal lines. The coefficient of correlation will in such 
case be high. In the case of data represented in Figure 12 
the coefficient of correlation (Pearson) is .86 =fc .01. 

The form of representation used in Figure 12 is particularly 
valuable, because it enables one to give similar graphic repre- 
sentation to correlation arrays in which the units of measure- 
ment are unequal. By making the quartile of the test the 
unit of spatial representation, it is possible to make similar 
pictures of measures with unequal units, such measures, for 
instance, as the Woody scales in arithmetic, where the unit 
is the number of problems correctly solved, and the Thomdike 
reading scale, where the units are of an entirely different sort. 
Figures so drawn make the degree of correlation of each of 
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Fig. 13. Correlation graph showing relationship of scores in general 
intelligence examination Delta 2 and criterion (4 times grade location 
plus teachers' rating for intelligence); 300 children, grades 3 to 7, 
Richmond public schools, r equals JS6, P. E. i*i .01. 



the two measures with the criterion directly comparable to the 
eye. The amount of scatter shown on figures so, drawn 
indicates the amount of correlation. Great scatter means low 
correlation, and the relative value of a test for purposes of 
classification may be inferred by the scatter. Obviously, 
the graphic representation adds nothing to what is evident to 
the initiated from the mathematical statement of the cor- 
relation. The graph merely visualizes the relation stated 
by the coefficient. 
If the meaning of Figure 12 is clear, the significance of 
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TABLE 66 

General IrUdligence Examination DeUa B; 101 deven^^year^M pupUs. Show- 
ing the dMtrtbtUion in the Richmond city schoola according to tMir scores 



Score 



Number 



120-124 1 

115-119 1 

110-114 

105-109 1 

100-104 1 

95-99 2 

90-94 1 

86-89 7 

80-84 9 

75-79 8 

70-74 6 

65-69 8 



Score Number 

60-64 6 

55-59 1 

50-64 6 

45-49 22 

40-44 7 

35-39 

30-34 6 



25-29 
20-24. 
16-19 
10-14. 
5-9 



6 
1 
3 



Median 59.5 

TABLE 66 

One hundred denenryeaT'M pupile {10 years 7 monihs toll years S^months), 
Showing distrwuiion by grade and years in school, Richmond city. 



Grade 


Years Spent in School 


Ije88 than 3 


3 

1 
3 


3.5 


4 


4.6 


5 


5.5 


6 


Third, lower .... 


1 
3 


2 
2 
1 


**3" 
8 
1 
2 
1 


3 
4 
5 
A 
7 
2 
1 




Third, upper 

Fourtn. lower. . . 


8 
3 
6 
7 
5 
3 






"i * 

2 
2 


1 


Fourth. UDoer. . . 








Fifth, lower .... 




1 


*i 


1 


Fifth, upper 

Sixth, lower. . . . 


2 


2 















the succeeding figures will be obvious. These figures repre- 
sent the scores of the same 100 eleven-year-old pupils in a 
series of tests. The first figure of the series shows the data 
for the general intelligence examination, Delta 2. This is 
the best of all the available measures to show the capacity 
of these 100 pupils to do school work. The Pearson coefficient 
of correlation for the test with the criterion score is .771 =*= ,03.1 

^ This coefficient is lower than the coefficient for the same measures for 
the 300 cases shown in Figure 12, because the range of ability represented 
in the 100 eleven-year-olds is narrower. It means as great a lebitionship 
as does the larger correlation figure for the 300 cases. 
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Fia. 14. Correlation graph showing relationship of scores in general 
intelligence examination, Delta 2, and criterion (4 times grade location 
plus teachers' rating for intelligence) ; 100 eleven-year-old children (10 
years, / months to 11 years, 6 months), Richmond public schools. 

It is interesting to note that this correlation of .771 for the 
100 eleven-year-olds for the Delta 2 examination and criterion 
score is changed almost not at all by the addition of any or 
all of the scores in the achievement tests to the Delta 2 
scores. As a matter of fact, it rose from .771 to .778 when 
all these scores were included. This would indicate that the 
Delta 2 test when taken alone is practically as good a basis 
for classification of pupils as when combined with arithmetic, 
spelling, handwriting, and reading scores. The correlation 
was increased when the criterion score was modified by the 
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Fia. 15. Correlation graph showing relationship of scores in general 
intelligence examination, Delta 2, plus scores in Handwriting, Spelling, 
Addition, and Reading and criterion (4 times grade location plus 
teachers' rating for intelligence) ; 100 eleven-year-old children (10 years, 
7 months to 11 years, 6 months), Richmond pubUc schools, r equals 
.78> P. E. .03. 

addition of the Thomdike reading scores. The increase was 
slight, however, rising only from .771 to .784. Figure 15 shows 
but twenty-three dots lying outside the diagonal lines, and 
most of these are very near. Seventy-seven of the dots are 
inside the lines, and even within these lines there is noticeable 
a tendency to center along a narrow diagonal space. 

Standing next to the general intelligence examination is 
the addition test of the Woody Series B. The coefficient of 
correlation (r) is .73 =«= .03, although the reliability of the test 
(self-correlation on repeated trials) is considerably lower than 
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Fia. 16. Correlation graph showing relationship of scores in Woody 
Addition Scale, Series B, and criterion (4 times grade location plus 
teachers' rating for intelligence); 100 eleven-year-olds (10 years, 7 
months to 11 years, 6 months), Richmond public schools, r equals 
.56, P. E. .06. 

that of the general intelligence examination. In the figure 
(Fig. 16) twenty-seven of the dots lie outside the diagonals, 
and both within and without the diagonals there is more ten- 
dency to irregular scatter than in the case of the intelligence 
examination. Of all the educational tests here considered, 
the addition tests seem to be the best basis of classification.^ 

^It should not be inferred that just any addition test is an eciually good 
basis of classification. The conclusion stated above is relative onhr to 
this particular addition test and to the particular school grading of the 
Richmond schoola 
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Fig. 17. Correlation graph showing relationship of scores in Spelling 
(Ayres Scale) and criterion (4G.L. plus T.RJ.); 100 eleven-year-old 
children (10-7 to 11-6), Richmond public schools, r equals .63, P. E. 

The spelling test (twenty words) and the Thomdike Read- 
' ing Scale Alpha 2 give somewhat lower correlations than does 
the addition test. (See Figures 17 and 18.) More than forty 
dots lie outside the diagonals in each of these figures, and the 
coefficients of correlation (Pearson: product moment method) 
for the two tests are .63 and .61 respectively. 

This placing of the Thomdike reading test below the Woody 
scales is somewhat at variance with results obtained else- 
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FxQ. 18. Correlation graph showing relationship of scores in Thomdike 
Beading Scale, Alpha 2, and criterion (4 times grade location plus 
teachers' rating for intelligence) ; 100 eleven-year-old children (10 years, 
7 months to 11 years, 6 months), Richmond public schools. 

where. It is probably due in the case of these Richmond 
children to the fact that computation is apparently stressed 
more than language abilities in the promotion of pupils. 
Of considerably less value than the Thomdike reading scale 
is the quality of handwriting as measured by the Starch scale. 
The results, shown in Figure 19, afford a correlation of 
.42 ^ .05, with forty-one cases outside the diagonals, fifty- 
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Fig. 19. Correlation graph showing relationship of scores in Quality of 
Quidwriting (Starch Scale) and criterion (4 times grade location plus 
teachers' rating for intelligence); 100 eleven-year-old children (10 years, 
7 months to 11 years, 6 months), [Richmond public schools. 

nine cases being similarly classified by the two measures. 
Somewhat less important are years spent in school and 
finally the alphabetical arrangement of names, which has 
no significance at all. Of course no one should expect any 
correlation between the grade location of pupils and the 
alphabetical arrangement of their names. Figure 20 is pre- 
sented here to show a type of measure which gives no 
correlation at all and, secondly, to call this fact to the atten- 
tion of those teachers and principals who occasionally section 
a class on the basis of the alphabetical arrangement of names. 
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EMPHASIS UPON ADDITION IN RICHMOND SCHOOLS 

That addition stands so high as a measure of grade loca- 
fion shows how much this subject is emphasized in the Rich- 
mond schools as a basis for promotion. This conclusion, 
based on the survey tests, is confirmed by the results of the 
tests given in Richmond for the National Research Council. 
The latter tests, twenty in all, were given in the Horace 
Mann School in New York City and certain schools in Cleve- 
land and California as well as in Richmond. The results 
show that the Richmond children excel in those tests in- 
volving computation, and that these tests are a better index 
of the grade location of the Richmond pupils than are the tests 
involving language. The reverse was true in the Horace 
Mann School and in Cleveland, where the distinctly linguistic 
tests showed the highest correlation with grade location. 
Dr. T. L. Kelley, in commenting on this situation after 
the most searching statistical treatment of the data, wrote as 
follows: "The essential difference seems to be that ability in 
computation is more highly credited in Richmond criteria, 
i.e., in the teachers' estimates and grade attained, than is 
the case in Horace Mann School, where linguistic and ver- 
bal analytic ability is more highly credited. Which of these 
is the more excellent standard will largely influence one's 
judgment as to the tests which should be selected." 

In view of the importance of silent reading ability as a 
tool in acquiring an education, it is a very serious question 
whether or not it should not be given greater relative weight 
as a basis of grade promotion. 

Viewing the series of correlation graphs, Figures 12 to 19, 
together, one sees the decreasing merit of the several tests 
as bases for the classification of children. The outstanding 
feature of the series is the clear superiority of the intelligence 
examination, Delta 2, as a basis for such grouping. 

STANDARDS AND NOBMS FOR INTELLIGENCE EXAMINATION, 

DELTA 2 

In order to facilitate comparison of several groups of 
pupils, provisional standard grade and age scores were estab- 
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TABLE 67 

PronsUnud standard scores in General InkUigenee Examination DeUa 2 

for each grade, three to nine indusive. 



Grade 


3 


4 


5 


6 
96 


7 


8 


9 


Score 


40 


60 


78 


110 


120 


130 



Provisional 


age norms in 


TABLE 58 
\ General Intelligence Examination Delta 2 


Ase in vears 


8 


9 


10 


11 


12 


13 


14 


15 






Score in points 


25 


43 


55 


66 


77 


87 


100 


115 







lished. These grade scores, given in Table 57, were computed 
from the data for white children in Virginia cities and in the 
cities outside of Virginia. The age nonns given in Table 58 
were computed from the same data and as here printed are 
practically the medians of the several age groups. 

There is an apparent discrepancy between the two tables, 
since the score for grade eight is 120 and the score for age 
fifteen is only 115. It may be observed that the average 
age of eighth-grade pupils is only fourteen and one half years, 
and hence it would seem that the grade score should be ap- 
proximately 112 instead of 120 as given- in the table. The 
explanation of this apparent discrepancy is that the eighth 
grade is not made up of an unselected group of fourteen-year- 
olds. The fourteen-year-olds in this grade are normal or 
supernormal children. These normal and supernormal pupils 
pull the grade score up above what an imselected group of 
fourteen-year-olds would make. The other pupils in the 
eighth grade are superior thirteen- and twelve-year-olds who 
have made rapid progress, pupils who always lift the grade 

score. 

It may be further observed that an age once properly 
established upon the basis of adequate data will be a fairly 
constant affair. The grade score, on the other hand, will be 
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subject to administrative conditions. It will be lowered in 
a school where promotion is easy and dull pupils as well 
as good ones are promoted. It will be raised where promotion 
is rigid and only the best get through. Grading of the type 
represented by the standard scores in Table 57 evidently 
represents good school conditions. 

The desirable statistical features of the test, therefore, may 
be summarized as great discriminative capacity, high relia- 
bility and significant correlation with other good measures of 
mental capacity and fairly accurate age and grade norms. 

SECOND GRADE EXAMINATIONS 

The results of the Delta 2 intelligence examination are 
available for grades three to seven and for the first year 
of high school. For grades one, two, and three we have 
the results of the intelligence examination, Delta 1, the read- 
ing examination, Sigma 1, and the Stanford revision of the 
Binet-Simon tests. A brief description of the Sigma 1 ex- 
amination was given in Chapter IV. Our problem here is to 
apply to it the statistical criteria described on pages 115-119. 

DISCRIMINATIVE CAPACITY OF READING EXAMINATION, 

SIGMA 1 

In discriminative capacity the reading examination, Sigma 
1, is practically as satisfactory as the intelligence examina- 
tion. Delta 2, except for two points: the large number of 
zero scores in the first grade, . and in the first half of the 
second grade, and second, the large median deviations (see 
Tables 20 and 21). The last, however, may not be so much 
due to the inadequacy of the tests as to the somewhat indis- 
criminate manner in which pupils of all sorts of ability are 
grouped together into the same grade. That the tests give 
distinct increase in scores for each succeeding half grade is 
obvious from the tables where the median groups are printed 
in heavy type. It is also clear that each of the two tests 
is suflSciently difficult to measure the superior individuals. 
In test 1, only eleven of the 1911 pupils, or one half of one 
per cent, make perfect scores. In test 2, twenty-two pupils. 



Educationdl Tests 141 

or about one per cent of the entire group^ make maximum 
scores. 

BELIABILITT OF BEADING EXAMINATION, SIGMA 1 

The reading examination, Sigma 1, is apparently as reliable 
as the intelligence examination, Delta 2. Test 2, in fact, is 
the same test as exercise 1 of the Delta 2 examination, which 
by itself shows a coefficient of reliability of .72. Test 1 of 
the reading examination shows a coefficient of correlation of 
.91 :^ .01 (Pearson). This result was obtained where the 
test was repeated after about two months' interval. The 
obvious inference from these figures is that the two tests of 
the reading examination are each highly reliable measures. 

SIGNIFICANGE OF THE BEADING EXAMINATION, SIGMA 1 

While the Sigma 1 examination was constructed primarily 
as a test in silent reading achievement, the examination turns 
out to be a very excellent measure of intelligence also. As a 
measure against which to try out the examination for its 
value as a classification test, a criterion was made up from 
the grade location of the pupils, corrected by the teacher's 
rating for intelligence. This criterion was made up somewhat 
differently from the one described on pages 124-125 for the 
upper grades. The grade location, as in that case, was multi- 
plied by four in order to weight the grade location heavily. 
This product was then modified by adding to it or subtracting 
from it, as the teacher's rating indicated high or low intelli- 
gence. Thus, if the teacher's rating was C, this was regarded 
as normal for the grade, and no addition or subtraction was 
made. For a B rating, however, one point was added to the 
product; for an A rating two points were added. Similarly, 
for a D rating, one was subtracted from the product, and 
for an E rating, two were subtracted. The final results ob- 
tained in this way were then used as a measure of the value of 
the tests with the criterion. 

In the case of 144 eight-year-old children (7 years, 10 
months to 8 years, 3 months) test 1 showed a coefficient of 
correlation with the criterion of .67 ^ .036, Table 59. In the 
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Fm, 20. Correlation graph showing relationship of scores in Alphabeti- 
cal Arrangement of Names, and criterion (4 times grade location plus 
teachers' rating for intelligence); 100 eleven-year-olds (10 years, 7 
months to 11 years, 6 months), Richmond public schools, r equals .13, 
P. E. m. 

case of test 2, the correlation was .67. When the scores of the 
two tests were combined, the correlation with the same crite- 
rion is .71 ^ .02. These correlations, which were confirmed by 
results obtained from other groups, are to be regarded 
both as dependable and significant. They are not so high as 
the correlations of the Delta 2 with the criterion in the case 
of eleven-year-old children. They fall considerably short of 
the correlation of Delta 2 in the case of 300 children, but in 
both of these cases the range of ability represented in the 
group was greater than in the case of these eight-year-olds. 
This group of eight-year-olds differed only six months at 
the most in chronological age, whereas the eleven-year-olds 
showed a range of one year and the 300-group a range of 
several years. 

In view of these facts the correlation of .67 or of .71 should 
be regarded as indicating considerable validity for the tests 
as measures for the classification of primary pupils. 
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Fig. 21. Correlation graph showing relationship of scores in reading 
examination Sigma 1, T^ 1, and criterion score (1 times grade loca- 
tion plus or minus T.R.I.); 144 cases eight-year-olds (7-10 to 8-3). 
r (Pearson) equals j668. 
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Fio. 22. Correlation graph showing relationship of scores in reading 
examination Sigma 1, Test 2, and criterion score (1 times GX. plus or 
minus TJR,J.); 144 cases eight-year-olds (7-10 to 8-3). r (Pearson) 
equals A74. 
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Beading Examination Sigma 1, Criterion of grade locaJtian eorreded by 
teacher's rating for intelligence and scoree in Beading Examination 
Sigma 1 



Groups of 
Pupils 




r ^Coefficient 
of Ck)rrelation) 


P. E. (Probable 
Error) 


200 pupils of 
grades one to 
three 

144 eight-year- 
old pupib * 


Sigma 1 — test 1 
Sigma 1 — test 2 
Sigma 1 — tests 1 and2 

Sigma 1 — test 1 
Sigma 1 — test 2 
Sigma 1 — tests 1 and2 


.71=b.02 

.69 

.76 

.67 
.67 
.71 


.02 

.02 

02 

.03 
.03 
.03 



* Aged 7 years and 10 months to 8 years and 3 months. 

Correlation graphs for these tests are shown in Figures 21 
and 23. 

STANDABDB AND NORMS FOB BEADING EXAMINATION^ 

SIGMA 1 

As in the Delta 2 examination, it becomes convenient to 
arrange provisional standards for the several grades and ages. 
These are given in Tables 60-61. These standards, calcu- 
lated from scores for two thousand pupils in Virginia and 
from cities outside the state, show definite step-ups for each 
successive age and grade. As in the case of the Delta 2, there 
is an apparent discrepancy between the age and grade tables, 
the grade norms apparently being higher than the appropriate 
age norm would call for. The explanation is apparently the 
same as there, namely, that only normal and superior pupils 
win promotion and the grade score is raised by this process 
of selection above what it would otherwise be. 



INTELLIGENCE EXAMINATION, DELTA 1 

Intelligence examination, Delta 1, is chiefly nonverbal in 
character. It contains, however, one verbal test, a form of the 
opposites test, so modified as to make it usable in the lower 
grades. Because it involves so little in the way of reading 
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TABLE 60 
Grade tUmdards, Aehievem$nt Tetl 


in Reading, Sigma 1 


Grade 


1 


2 


3 


4 






Score 


Testl 


4 


12 


16 


20 


Test 2 


2 


8 


14 


18 



TABLE 61 
Prantional age norme, Achievement Test in Beading, Sigma 1 



Ase in Years 


7 


8 


9 


10 


11 






Score 


Testl 


6 


12 


15 


18 


24 


Test 2 


4 


7 


12 


15 


19 



accomplishment on the part of the children, it is usable with 
children who cannot be satisfactorily tested with the Sigma 
1 or similar tests involving reading. The examination com- 
prises six tests as follows: oral directions, copying designs, 
pictm'e completion, picture comparison, symbol-digit, and easy 
opposites. Each of these tests is preceded by a fore-exer- 
cise, which is taught to the children before they are given the 
test proper. The whole examination is printed in a single 
booklet and can be given to children in groups. Each of 
the tests is objectively scorable by means of a key. The 
score is the siun total of the scores made on the six separate 
tests. 

DISCRIMINATIVE CAPACITY OF INTELLIGENCE EXAMINATION, 

DELTA 1 

How well the general intelligence examination. Delta 1, 
discriminates the individuals of a group may be seen from 
Table 62 and Figure 24. The percentage of zero scores is 
exceedingly small even for the first half of grade one. At 
the same time there are no perfect scores, so that the test 
measures both high and low levels of ability found in pri- 
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FtG. 23. Correlation graph showing relationship of scores in reading 
examination Sigma 1, Tests 1 and 2 (1 times GXi. plus or minus 
TJiJ.) ; 144 cases eight-year-olds (7-10 to 8-3). r (Pearson) equals .71. 
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TABLE 62 

OmuraL InMigenoe Bxamination Ddta 1, Ditinbution and median 
Bcorea for 817 firtt^ aecand^ andthvrd grade white ehiUdren in the city cf 
Richmond. 



Socxres 


Grade 1 


Grade 2 


Grade 3 


Lower 


Upper 


Lower 


Upper 


Lower 


Upper 


106-109 












1 


100-104 










1 

4 

8 

7 

4 

16 

14 

19 

81 

34 

9 

11 

6 

2 

1 

4 


1 


96-99 










7 


90-94 






1 


1 

7 

7 

12 

16 

24 

48 

26 

19 

13 

8 

6 


10 


86-89 






10 


80-84 








4 


75-79 






2 
3 

1 

9 

8 

21 

87 

30 

11 

11 

4 

1 

6 

2 

1 

1 


u 


70-74 






14 


66-69 






13 


60-^ 




1 

4 

10 

14 

23 

31 

28 

31 

26 

9 

8 

3 

1 


7 


66-n69 




4 


60-^ 




4 


46-49 

40-44 

36-39 


1 
1 


4 
2 
1 


30-34 

26-29 

20-24 


4 
3 
3 
8 
6 
9 
9 


1 


15-19 








10-14 








6-^ 


1 
1 






0-4 




•■.•«• 








Total 

Median 

Q 


44 
13.3 
7.6 


186 
33 
9.0 


139 
46 
6.0 


184 
62 
7.6 


171 
63 

8.6 


100 
76 
11.6 


^•* ••••••••••• 





mary pupils. The median deviations for the several half grades 
are relatively small, never so great as the inter-half-grade 
interval. At the same time there are very definite increases 
from one half grade to the next, so that it is possible to fix 
the intergrade steps clearly. 

BELIABILITY OF INTELLIGENCE EXAMINATION, DELTA 1 

In reliability, the test is not quite so satisfactory as the 
Delta 2, although the scores made on a second giving of the 
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FiQ. 24. Frequenc]^ distribution for Haggerty Intelligence Examination: 
Delta 1—552 cases in Grade 2. (Vertices numbered 1, [2, and 3 indicate 
medians for corresponding grades.) 

test, after a two months' interval, correlated .79 with the 
scores of the first test, and the average increase per 
child in score is nine points. This relative lower reliability 
is common to nonverbal tests, which generally show lower 
coefficients of correlation for two trials of the same test 
than do good verbal tests. In the case of the National In- 
telligence Tests, eleven verbal tests used in the preliminary 
work showed average coefficients of reliability of .74 
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Fig. 22. Correlation graph showing relationship of scores in readi 
examination Sigma 1, Test 2, and criterion score (1 times Gli, plus 
minus T.R.I.); 144 cases eight-year-olds (7-10 to 8-3). r (Pearso 
equals £74. 
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Fig. 25. Correlation graph showing relationship of scores in intelligence 
examination Delta 1 (1 times GX. plus T.RJ.); 164 cases eightr-year- 
olds (7-10 to 8-3). r (Pearson) equals .633. 

(Pearson), and the nine nonverbal tests showed an average 
coefficient of .68. 

SIGNIFICANCE OF INTELLIGENCE EXAMINATION, DELTA 1 

The significance of the intelligence examination, Delta 1, 
is apparent from a study of the coefficients of correlation 
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TABLE 64 



OeneraL IntdligenoB Bxaminatian, Ddta 1. CrUerion qf grade locaHon 
corrected ^ teaeher'e raHng for irUeUigenee, and ecoree in Oeneral In- 
telUgenoe Examination Delta 1 * 



Groups of 
Pupils 


Correlation of 
Criterion 


r (Coefficient 
of Correlation) 


P. £. (Probable 
Error) 


200 pupils of 
Iffaaes one to 


Delta 1, total score. . . 
Delta 1 and Sigma 1, 
totals ..... T T 


.67d=.03 

.84 
.67 

.65 

.67 

.70 


.03 
.01 


144 eight-year- 
old pupils 
(7 years 10 
months to 
8 years 3 
months 


Delta 1, total score. . . 
Delta 1 and Sigma 1, 
test 1 


.03 
.03 


Delta 1 and Sigma 1, 
test2 


.03 


Delta 1 and Sigma 1, 
tests 1 and 2 


.03 



* See Tables 59 and 63 for coefficient of correlations of Beading Exani- 
ination Sigma 1 and (General Intelligence Examination Delta 1 with cri- 
terion score. 

shown in Table 64. The correlation of the total score with 
the criterion, which is the same as that described for Sigma 
1, is the most important. The coefficient in this case for the 
201 cases in grades one to three is .67 -^ .02. In the case of 

TABLE 65 

Oeneral Intelligence Examination DeUa 1 . Percentage dietribution and median 

score cf 201 children, grades one to three 



Score 


Percentage 


Score 


Percentage 


100-104 1 


1.5 
3.0 
2.0 
3.5 
2.0 
5.5 
7.0 
9.5 
10.0 
11.0 


50-54 


11.0 


95-99 


45-^9 


7.5 


90-94 


40-44 


5.5 


85-89 


35-39 


6.0 


80-84 


30-34 


3.0 


75-79 


25-29 


5.5 


70-74 


20-24 


3.0 


65-69 


15-19 


1.0 


60-64 


10-14 


1.0 


55^9 


5-9 


1.5 









Median - 57 
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TABLE 66 
Proviaumdl grade Btandardafor OeneraL Intelligence Test Delta 1 



Grade at end of vear 


1 






2 




3 










Score 


35 


55 


70 






TABTiFi 67 
pTovisional age norme for General Intelligence Test Delta 1 


Aire in vears 


7 


8 


9 


10 






Score in Doints 


^ 


50 


65 


75 



















the same 144 eight-year-olds used in the correlation for the 
Sigma 1; the Delta 1 gave a correlation of .64. In the case of 
200 children, the Delta 1 and Sigma 1 totals combined 
showed a correlation with the criterion of .84. This high co- 
eflScient for the combined scores shows that the two tests give 
a much better rating than does either taken alone. All these 
results indicate that these several examinations are excellent 
measures for classifying children in terms of their capacity 
to pursue the primary school course. They, therefore, become 
excellent means by which to test the conditions of pupil 
grouping in the schools. 



STANDARDS AND NOBMS FOB INTELLIGENCE EXAMINATION, 

DELTA 1 

In Table 66 will be found the grade standards for the test 
which are the approximate half-grade medians for a large 
number of pupils from the white schools of Virginia and other 
cities. In Table 67 norms are given for ages seven to ten. 
These age norms are based on the same data as are the grade 
norms of Table 66. It is interesting to note that these tables 
fail to agree, as do the similar tables for Delta 2 and Sigma 1. 
The increase of scores from one grade to the next is greater 
than the increase of age norms from one year to the next. 
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TABLE 68 

CcrrelaHon: (Spearman) teaeher'9 ratings for inteOigenee 

and criterion of test aeores 



Class 


Number of Pupils 


r 


1 


25 
14 
18 
21 
15 
11 
28 
17 


447 


2 


• XXI 

652 


3 


628 


4 


263 


6 


132 


6 


508 


7 


.519 


8 


.823 






Median of all classes 




.51 


Ck>mbined 


149 


.40 (Pearson) 



thus showing the slower school progress of the pupils of 
inferior capacity. 

TEACHEB^S BATINQ8 

Something should be said here concerning the value of 
teacher's ratings. First, the judgment of a teacher who 
has known a pupil in a classroom for a semester or a year is 
not as good a measure of the pupil's intelligence as is the 
intelligence examination; Delta 2, which can be given to an 
entire class in not to exceed thirty minutes of time. 

A special study of the intelligence ratings of eight fifth- 
grade classes gave results shown in Table 68. The criterion 
was made by combining scores made by these pupilsi in 
seventeen intelligence tests^ and the scores in the Thomdike 
reading scale, Alpha 2. The table shows the correlation 
(Spearman) of the teacher's ratings for each class and this 
criterion. The median of these eight correlations is .51. 
When the eight classes are combined, the correlation is .40 
(Pearson). A computation of the correlation of teacher's 
ratings with the twenty intelligence tests used by the National 
Research Council committee showed a range from .132 to 

1 Verbal A and Verbal B, original forms of the National Intelligence 
Tests and general intelligence examination, Delta 2. 
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.823, with an average of .512, P. E. .06. These figures 
obtain when the ratings for a single class are taken alone, 
and when chronological age is apparently ignored. When the 
ratings for a number of classes are combined, the correlation 
is much less. Under essentially the same condition the Delta 
2 examination correlates with the same criterion at about .76. 
In the case of the 100 eleven-year-olds the teacher's ratings 
gave a moderate correlation with the grade location, but 
much lower than the intelligence examination. Delta 2, which 
gave .771. 

Second, teachers tend to ignore the chronological age of 
children. A child is judged by the group in which he is 
found whether he is older or younger than his companions. 
A ten-year-old child and a twelve-year-old of the same 
school ability are judged alike by the teacher. One hundred 
eleven-year-old children were found to be distributed from 
the low third grade to the upper sixth in the Richmond 
schools. The teacher's judgments of the intelligence of these 
children showed only fair correlation with their grade loca- 
tion (r -= .48). An eleven-year-old in the low third can 
hardly be regarded as of average intelligence when more than 
fifty per cent of eleven-year-olds are in upper fourth or above. 
Yet the average intelligence rating given to the six pupils 
falling in this group was C or average. Nor is it likely 
that the sixteen pupils found in the upper fifth grade were 
merely of average intelligence, yet they were so marked. One 
pupil 11 years, 2 months of age, in the upper sixth grade, 
with a score of 100 in spelling, 13 in handwriting, 8 in 
addition, 7.5 in reading, and 105 in Delta 2, and who had 
covered four half grades in one year, was rated as of B 
intelligence, while another pupil rated B was 10 years 
11 months of age, made 33.6 per cent in spelling, 10 in 
writing, 7 in addition, 5.3 in reading, 50 in Delta 2, and had 
done two and one half grades of school work in four and 
one half years, having repeated four half grades. 

Third, teacher's judgments are slightly better on retarded 
than on accelerated children. Taking the lower half of the 
100 eleven-year-olds, the correlation with grade location is 
Mf while on the upper half it is .12, and on the group as a 



156 Virginia Public Schools 

whole, .48. The implication is that teachers are better able 
to recognize defective children than they are to pick out 
superior children. 

Fourth, teachers are prone to rate dull children better 
than they are and to judge them to have more ability than 
they really possess, lliey also tend to rate superior children 
below their real abilities, and probably to treat as 
average pupils those who deserve the opportunity for 
rapid progress and enriched curriculum. Among the 149 
fifth-grade pupils noted above there are twenty-three who 
were shown by the criterion to be distinctly below average 
in ability.. Yet fifteen of the twenty-three, or sixty-five per 
cent of these, were rated as average or better, and only three 
were ranked lower than the criterion placed them. There were 
fifty of the one himdred and forty-nine whom the criterion 
placed above the average; yet twenty-nine of these were 
ranked as low as average or lower, and thirty-five, or sixty- 
eight per cent, were ranked lower than the criterion placed 
them. 

Fifth, teachers differ greatly in their ability to judge the 
intelligence of their pupils. The correlation in one case is 
.132, or practically zero. In another case the coefficient is 
.823, which indicates excellent judgment on the teacher's 
part. 

Sixth, teachers make little distinction between the intelli- 
gence and scholarship of pupils. The correlation between the 
rating for the two is from .686 to .911, with an average 
of .80. 

Two things may be said in mitigation of the severity of the 
foregoing criticism on teacher's judgments of the intelligence 
of pupils. First, the data upon which these conclusions are 
based were obtained from the "Teacher's Record of Pupils." 
It is possible that the method of securing these judgments 
was so new to the teachers that the record which they put 
down against each pupil's name would be corrected if the 
teachers were given more training in using rating scales. 
Experience in using rating scales in other connections indi- 
cates that this is so. Second, the teacher's judgment among 
the members of a particular class is better than the com- 
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bined ratings of several teachers' judgments of several classes. 
This means that among the forty pupils composing her own 
class, the teacher's judgment as to ability has considerable 
validity. 

At the same time the teacher is apparently unable to en- 
visage her immediate class as a part of a large group of 
pupils and to rank each of her forty pupils in terms of the 
larger group. She is imable to conceive average, inferior, 
and superior ability in the more objective terms of the school 
population as a whole. When, therefore, we have made these 
two admissions, we still must conclude that the teacher is 
in great need of some means of objectifying her judgments of 
the ability of her pupils. The most valuable means of cor- 
rectly objectifying her judgment is the general intelligence 
examination, of which Delta 1, Delta 2, and the Stanford- 
Binet are serviceable types. 

We have now examined the statistical basis for the measure- 
ments which will be used in an analysis of the conditions 
of grade classification in the Virginia schools, and have dem- 
onstrated the usefidness of the several intelligence tests in 
the grouping of children. Our next task will be in Chapter 
IX to study the school conditions as they exist. 



CHAPTER IX 
HOW VIRGINIA CHILDREN ARE GROUPED 

HOW widely may the pupils of a single class vary in 
mental ability without interfering seriously with effec- 
tive class instruction? The answer given to this question by 
the vast majority of good schools the coimtry over is, ''Less 
than six months." In this period of time normal children 
make a sufficient growth that promotion to a higher grade is 
justified. In cities, generally, there is a regrouping of pupils 
at the end of every semester or at the end of each four and 
one half months of school work. A number of schools make 
the readjustment three times a year or at intervals of three 
months. This is true in Minneapolis and St. Louis. The 
city schools in Virginia use the four and one half months 
interval. 

Presmnably what is implied in this practice is that a normal 
child in four and one half months undergoes a sufficient mental 
growth to require a new grade classification, new subject- 
matter, different methods of instruction, different work periods, 
and different social conditions. It should be emphasized 
that current practice recognizes to some extent that this 
mental development is not the exact counterpart of changed 
chronological age. It assumes a mental growth that is some- 
times retarded, sometimes accelerated, and exactly correlated 
with chronological change in only about fifty per cent of 
the cases. In the case of 100 eleven-year-olds in the Rich- 
mond schools, about twenty per cent were in the normal 
grade, and ei^ty per cent were either retarded or accelerated. 

INDIVIDUAL CLASSES 

This generally recognized criterion of one-half year range 
in mental ability for grade classification is, however, not 
successfully carried out in practice either in the city^ or 
rural schools of Virginia, as the available facts abimdantly 
prove. The situation, which is fairly common throughout 
the schools of the state, may be illustrated by the Glen Allen 
School in Henrico County, which is a graded rural school. 
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Fig. 26. Stanford-Binet intelligence test. All the children in grades 
3. 4, 5, and 7 of the Glen Allen School, Henrico County. Figures on 
abscissa indicate mental age in half-year periods. Ordinate shows 
number of pupils of each mental age. Note the great overlapping of 
abilities. 

The third grade in this school is composed of twenty-eight 
children, all of whom were examined with the Stanford- 
Binet tests in addition to the regular examinations by the sur- 
vey tests. The median chronological age of the group is 
10.2 years. The median mental age is nine years. From this 
point of view it is approximately a normal mental group. 
There is one child in the group, however, who has a mental 
age of 8.1 years, and another whose mental age is twelve 
years. The other children are of different mental ages be- 
tween these two extremes (see Figure 23). There is a men- 
tal difference between the two extreme cases which is equiva- 
lent to the mental growth which a normal child makes in 
four years, or eight times the difference in mental age which 
good schools recognize as essential to a new classification of 
pupils for instructional purposes. One of these pupils is 
the equivalent in mental ability of an average second-grade 
child; the other is equal to the average sixth-grader. 

The condition of this Glen Allen class is not only repre- 
sentative of a general condition throughout the state of Vir- 
ginia, but there is abundant evidence to show that it is not 
peculiar to the schools of that state. Whatever criticism of 
Virginia schools is involved in the succeeding discussion would 
be generally applicable to schools elsewhere. 

Before proceeding further to examine the situation as re- 
vealed by the intelligence tests, it may be well to note the 
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TABLE 09 





PupUX 


Pupil A 


spelling 


3 
Third Grade Standard 

9 

Third Grade Standard 

4.1 
Third Grade Standard 

11 
Third Grade Standard 

43 
Third Grade Standard 

12 years 7 months 


9 
Eighth Grade Standard 

13 

Eighth Grade Standard 

6.6 
Sixth Grade Standard 

18 


Handwriting 
Quality 


^'""""•"i^ •••••••• 

Reading.../ 

Addition 


Delta 2 


105 
Sixth Grade Standard 


Age 


11 years 9 months 


•••** ••••••*•••••••• 



light which the results of the achievements tests throw on 
the situation. In the Highland Springs School is a fifth- 
grade class of forty-five pupils. The range of achievement 
in this class is shown in the records of two pupils who stand 
at the extreme upper and lower limits of the class (see 
Table 69). 

It is obvious that pupil X is imiformly of third-grade 
ahility and achievement, even though 12 years and 7 months 
of age. She had started to school at about seven and a half 
years of age and had attended school the full five years. She 
was present on the two different days, about six weeks apart, 
when tests were given, was rated as of average intelligence 
by her teacher, and the records do not show that she had ever 
missed a promotion. Pupil A on the other hand started to 
school at seven and a half years, had done five years' work 
in the four years she had attended school, was easily of 
sixth-grade ability, was rated by her teacher as of superior 
ability, and in achievement she equaled in various studies 
the standard scores of the sixth, seventh, or eighth grade. 

Accepting the scores in addition, Thomdike reading, and 
the inteUigence examination, Delta 2, as a basis of grouping, 
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the abilities of the forty-five children of this fifth grade 
appear as follows: 

TABLE 70 



AbiUty of Grade 


Number of Pupils 


Three or bdow 


6 


Four 


12 


Five 


18 


Bix 


7 


Seveii 


2 







Lest the reader may think that this situation is peculiar 
to the rural schools, we may .examine a class in one of the 
best city schools in the state, the Ginter Park School in the 
city of Richmond. For the thirty-five pupils in the 4A class 
of this school we have the Stanford-Binet tests in addition 
to nxmierous other examinations. The Stanford-!^inet ratings 
by half years which fairly represent the combined results of 
all tests given to this class are as follows: 

TABLE 71 



Range in Mental Age 


Number of Pupils 


7 years 10 n 


lonthsto 8 yean 
" " 8 " 
" " 9 " 

tt tt g (( 

tt IQ tt 
tt tt IQ tt 
tt tt 11 tt 

"11 " 

tt 12 « 


3 3 months 


2 


8 " 4 


9 " 


2 


8 " 10 


3 " 


4 


9 " 4 


9 " 


4 


9 " 10 


3 " 


5 


10 " 4 


9 " 


10 


10 " 10 


3 " 


3 


11 " 4 


9 " 


4 


11 " 10 


" 


1 









In mental age there is a range of eight half years between 
the poorest child in the group and the best one, or the amount 
of mental growth which a normal school child makes in 
four years. The average chronological age of the sue most 
mature pupils in the class was 9 years, 8 months. For the 
six lowest pupils it was 9 years, 9 months. In mental age, 
however, the highest group averaged 11 years, 6 months, 
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while the poorest averaged but 8 years, 7 months, a 
mental difference between the two groups of about three years. 
The two best pupils averaged 5.8 in reading and the two 
poorest 4.1, a difference of six half grades in achievement. 

EXAMINATION OF LABGEB GB0XJP8 

If the meaning of these concrete cases is clear, we may 
turn to an examination of the general situation by an analysis 
of larger groups in city and rural schools. The discussion in 
Chapter VIII developed the fact that the best instruments 
used in Virginia for measuring the condition of classification 
are the general intelligence examinations, Delta 1 and Delta 2, 
in grades one to eight, and the achievements examination 
in reading, Sigma 1, in grades one to three. 

INTELLIGENCE EXAMINATION, DELTA 2 

If we turn to the results of the Delta 2 examination, the 
situation shown by the achievements and the Stanford-Binet 
tests is further demonstrated. The 5A class of twenty pupils 
in the Midway School in Charlottesville has four pupils who 
score 38 or less, which is about third-grade ability, and it has 
one child who scores 94, or approximately sixth-grade quality. 
Of fifteen pupils in the SB class in one Portsmouth school 
five pupils score 95 or better, about sixth-grade standard, 
and three pupils score below 70. Of fifteen 5B pupils in the 
Commerce Street School of Roanoake, four score equal to 
sixth grade or better and there are three as low or lower than 
the fourth-grade median. 

In Tables 72-77 will be found the scores for the several 
groups of Virginia pupils tested. In general these tables 
show the distribution of pupils by grades and half grades for 
the several types of rural and city schools, both white and 
colored. In addition to the distribution, each table gives the 
median scores and the average deviation for each group. 

Two significant facts stand out in these tables. The first 
is the variation in median scores shown by the various groups. 
To facilitate the interpretation of these median scores they 
are gathered together in Table 78. 
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TABLE 72a 

OeMral InteUigence Examination Delta g ; 6184 rural white jmpOa. Distri- 
buHon, median scores, and average deviations by grades arranged by one 
two, tJ^ee, four and more teach^ schools for the following counties: Oreens^ 

- wttc, Henrtco, Isle qf WigJU, iMvcasta^ Loudoun, Northampton, Rockbridge, 
Rockingham, Smyth, Stafford, and Wise ' 



Scores 



110-114 
105-109 
100-104. 

95-99 . 

90-94 . 

85-89 . 

80-84 . 

75-79 . 

70-74 . 

65-^9 , 

60-64 . 

55-59 . 

50-54 . 

45-49 . 

40-44 . 

35-39 . 

30-34 . 

25-29 . 

20-24 . 

15-19 . 

10-14 . 
5-9 . 
0-4 . 



Total 

Median . . . 
A. D 



Grade 3 



J 



1^ 
o 



"ZJS 

i 



2 

1 

3 
10 
8 
8 
7 

10 
7 
8 
3 




68 
24.3 



1 

4 

3 

12 

24 

22 

24 

29 

21 

15 

13 

1 



h 

hi 



3 
4 
1 
3 
6 
6 
13 
13 
7 
6 



170 
26.3 



61 
21.9 






1 

2 

6 

9 

17 

40 

48 

79 

101 

150 

149 

156 

131 

75 

37 

22 

3 



3 

o 



1028 
33 



1 

2 

6 

10 

18 

41 

67 

87 

117 

187 

184 

194 

180 

119 

66 

49 

7 



Grade 4 



o 



^00 



2 
1 




1327 
31.3 



4 
2 
6 
4 
10 
8 
5 
7 
6 
7 
8 
5 
1 



2 

2 

1 

6 

6 

13 

16 

20 

12 

15 

15 

10 

5 

3 



73 
38 



1 
2 
4 
4 
6 
2 

14 
7 

19 
7 
5 
4 



I 






129 
41 






76 
41.4 



1 

3 

6 

17 

21 

27 

40 

65 

95 

114 

135 

124 

116 

112 

99 

59 

37 

21 

15 

7 



1115 

48.7 



3 

o 



1 
5 

7 

17 

21 

30 

44 

74 

106 

132 

154 

164 

151 

148 

128 

85 

58 

34 

24 

8 

1 



1393 
48.5 



Reference to the standard grade scores given in Table 57 
will facilitate this interpretation. Judged by this measure 
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TABLE 726 

CkneraL InieUigenee ExaminaHon Ddta t ; rural wkUe mLpQa, DitbribuHan 
median aoor«f , and average detrioHon by grades far Ae foUowina cauntiea: 
Albemarle, Amelia, AppcmaUox,CaroUne, CarroU, Charlotte, Giles, Greene- 
viUe, Henrico, lete of Wight, Lancaster, Loudoun, Northampton, Roch" 
bridge, Rockingham, Bmyth, Stafford, and Wise. Arranged by on&4eacher, 
twoieacher, three-teacher, and four or more teacher schools 



Scores 



Grade 5 




140-144... 
135-139... 
130-134. . . 
125-129... 
120-124... 
115-119. . 
110-114. . . 
105-109. . . 
100-104... . 
95-99.... 

jUm un .... 

85-89. . . . 

Ov""cWb .... 

75-79 

70-74. . . . 
e5-69 

\Hj— 04 .... 

55n59 

oU— 04 .... 
40 4i7 . • • . 

Tn/ XX .... 

oO-s5«7 . . . • 
ol/— o4 • • . . 

25-29.... 

20-24 

15-19 

10-14 

5-9 

0-4 



1 
2 
9 
12 
7 
6 
4 
9 
5 
2 
3 

*i 

1 



2 

2 

3 

7 

16 

12 

11 

11 

12 

9 

12 

4 

1 

1 




2 
2 
3 
5 
3 
3 
4 
14 
10 
5 
5 
3 
3 
1 
2 



I, 



2 

2 

3 

20 

11 

18 

38 

37 

88 

98 

113 

99 

138 

120 

108 

46 

77 

56 

36 

15 

9 

5 

6 



3 



Grade 6 



2 

2 

4 

21 

12 

18 

40 

41 

92 

105 

127 

127 

165 

142 

139 

72 

100 

78 

45 

22 

11 

8 

7 

3 



-I 

|8 
S 



1 
1 
1 

2 
5 
4 
3 
2 
4 
5 
1 



I 



8| 



2 
1 

2 
5 
5 
8 
7 

10 
9 
6 
8 

11 
5 
3 
2 
2 
2 




1 
3 
2 
3 
3 
6 
7 
6 
12 
7 
5 
4 
5 
2 
1 
1 
1 
1 



I 



1 

2 

8 

6 

14 

18 

30 

40 

70 

93 

34 

103 

104 

99 

88 

54 

78 

53 

48 

28 

14 

10 

1 

7 

4 

1 



I 



1 
2 

8 

6 

14 

20 
32 

43 

74 

102 

43 

118 

120 

120 

113 

70 

93 

72 

63 

34 

17 

13 

4 

8 

4 

1 



Total 66 105 67 1145 1383 29 88 70 1008 1195 

Median.... 60.7 60.9 56.4 68.4 67.0 70 72.8 73.3 80.8 79.4 
A.D 
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TABLE 72c 

Oenerdl Inidligenee ExaminaHon Delta B; 6184 rural whiie pupils. Dis' 
tributianf median 9Core9, and average deviation by grades Jar the JdOofwing 
eaunties: Albemarle, AmeUa, AppomattoXf CaroUne. CanroUf UharlotUf 
Oilesi OreensvUlef Henrico, Isle m Wight, Lancaster, Loudoun, Northamp- 
ton, Roddfridge, Rockingham, Sm^th, Stafford, and Wise, arranged by 
one4eacher, two4eacher, three-teacher, and four or more teacher scboMs 





Grade 7 


Scores 


One- 
teacher 
Schools 


Two- 
teacher 
Schools 


Three- 
teacher 
Schools 


Four- 
teacher 
Schools 


Total 


140-144 


1 






1 

8 

9 

20 

26 

47 

44 

71 

68 

84 

93 

69 

62 

50 

44 

40 

14 

8 

12 

5 

1 

2 


2 


135-139 


1 




9 


130-134 


1 




10 


125-129 




1 


21 


120-124 




1 


27 


115-119 


1 
1 
1 


2 
3 
2 
2 
1 
7 
9 
4 
4 
4 
4 
2 
3 


50 


110-114 

105-109 

100-104 


4 
4 
3 
2 
6 
2 
4 
3 
4 
2 
3 
1 
1 


52 
78 
73 


95-99 

90-94 


2 


89 
106 


8&-89 

80-84 

75-79 

70-74 


2 
2 

1 


82 
72 
58 
52 


65-69 

60-64 


2 


48 
19 

12 


55-59 




50-54 




13 


45-49 






5 


40-44 






2 


3 


35-39 






2 


30-34 










25-29 








1 


1 


20-24 










15-19 












10-14 








. 




• 5-9 












0-4 








2 


2 












Total 


14 
90.0 


41 
90.8 


50 
86.1 


781 
94.4 


886 
93.4 


Median 

A. D 
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TABLE 73 

Oeneral InUUigenee ExamincUion DeUa i; S5U cUy white pupiU. Showing 
distribuHonf median eeorea, and average deviations by half grades for the 
foUaunng eUiee : CharUMeeviUe, DanoUk, Harrisonburg, Lynchburg, New- 
port News, Norfolk, Portsmouth, Richmond, and Roanoke 



Scores 



Grades 



lU 



=3 
» 



150-159. . . 
140-149. . . 
130-139. . . 
120-129. . . 
110-119. . . 
100-109. . . 
90-99. . . . 

oU— oif . • . • 

70-79. . . . 

60-69 

50-59 

30-39 

20-29. . . . 

10-19. . . . 

0-9 



Total 

Median . . . 
A. D 



1 

7 

16 

41 

83 

106 

116 

39 

8 



417 
34.3 
11.1 






IV 



1 
8 
13 
45 
55 
84 
98 
54 
16 



374 
42.3 
12.9 



3 

6 
23 
47 
63 
77 
72 
58 
16 

1 



366 
54.7 
15.2 



I 



3 

15 
24 
38 
72 
62 
58 
22 
11 
2 
1 



309 
59.8 
15.4 



2 

12 

43 

55 

77 

63 

43 

18 

5 

6 

1 



325 
73.5 
15.2 



I 



1 
1 

4 

8 

28 

49 

80 

66 

43 

26 

6 

2 

1 



315 
81.8 
14.0 



VI 



3 
12 
35 
45 
78 
64 
66 
37 
14 
1 
3 



358 
89.1 
17.3 



I 



1 

1 

8 

18 

37 

62 

104 

53 

36 

17 

8 

1 

2 

1 



349 
95.4 
16.7 



VII 



=3 



4 
12 
26 
54 
78 
74 
53 
24 
17 

8 



351 
99.7 
14.8 



I 



11 

31 

54 

86 

87 

65 

30 

8 

2 

1 

1 



377 
109.2 
14.6 



it would appear that only the white city pupils of Virginia 
meet these standard conditions. Every other group falls 
lower than the white city pupils and lower than the 2323 
pupils outside the state. The several types of schools assume 
in general the following order of decreasing eflBciency: city 
white, four-teacher non-city white, city colored, one-teacher 
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TABLE 74 

Oeneral IrUdUQenee Examinatum Delta iS; SS4I city white papUa. Dia- 
tribution, median acoree, and average deoiation hy grades for the following 
eiH/ee: Charlotteemile, DanmUe, HarrieorUmrg, Lyrichburg, Newport News 
Norfolk, Portsmouthf Richmond, and Roanoke ' 



BcoieB 


Grade 3 


Grade 4 


Grade 5 


Grade 6 


Grade 7 


150-159 








1 
1 

11 

30 

72 

107 

182 

117 

102 

54 

22 

2 

6 

1 




140-149 






1 

1 

4 

10 

40 

92 

135 

143 

106 

69 

24 

7 

7 

1 


16 
43 
80 


130-139 






120-129 




1 


110-119 




140 


100-109 




6 

21 

47 

85 

135 

139 

130 

80 

27 

3 

1 


165 


90-99 

80-89 

70-79 

60-69 

60-59 

40-49 

30-^ 

20-29 


1 

9 

20 

61 

96 

167 

204 

170 

55 

8 


139 

83 

32 

19 

9 

1 

2 


10-19 




0-9 














Total 

Median 

A. D 


791 
38.0 
12.6 


675 
57.0 
14.4 


640 
77.4 
14.2 


707 
92.7 
14.7 


728 
104.8 
14.2 



rural white, three-teacher non-city colored, and one-teacher 
rural colored. Broadly speaking, it may be said that the 
pupils in these several school groups are prepared through 
whatever causes of heredity, general environment, and 
previous school conditions in about the order given to do the 
work of the elementary school course. 



OVERLAPPING 



The second significant fact revealed by Tables 72-78 is the 
great amount of overlapping of one grade upon another. 
In every grade are pupils who would be better classified if 
placed one or two grades above the one they are in and other 
pupils whose mental level is one or more steps below. The 
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TABLE 75 

Oenstal IfUdliigene$ Bxaminaiion IkUa B; 976 eUiy colored pupih. 
iribuHon. mman Boorea, omd averoife dwioHon by gradea for the following 
cUiu: Dantitte, LfffidAurg, Norfolk, Biehmondt and Ehanoke 



Scores 


Grades 


Grade 4 


Grade 5 


Graded 


Grade 7 


130-134 












125-129 








1 


2 


120-124 








2 


115-119 










4 


110-114 








1 

2 

6 

11 

5 

15 

23 

20 

23 

18 

19 

15 

8 

1 

4 

3 

2 

2 


7 


105-109 








6 


100-104 






1 

2 

6 

13 

3 

20 

20 

22 

15 

24 

17 

12 

6 

12 

5 

2 

1 


13 


95-W 




2 


13 


90-J94 




15 


85-89 




1 

2 

3 

6 

4 

12 

13 

15 

31 

31 

23 

21 

15 

12 

3 


20 


80-84 




22 


75-79 




13 


70-74 




12 


65-69 




13 


60-64 

55-59 


1 


7 
8 


50-54 

45-49 

40-i4 

35-39 

30-34 


7 

7 

9 

25 

32 

47 

46 

39 

28 

11 

5 


2 

1 
1 
1 


25-29 




20-24 




15-19 






10-14 








5^ 










0-4 


1 
















Total 

Median 

A.D 


267 
26.0 
8.8 


196 
43.7 
11.5 


181 
64.0 
13.6 


179 
73.9 
13.4 


163 
86.5 
11.1 



percentages for this overlapping are shown in Tables 79-81 
and are illustrated graphically in Figures 27-28. 

The average overlapping of one grade upon the median of 
the next in rural schools is apparently 18.5 per cent. Figure 
24 shows the distribution of scores in this examination for 
6184 pupils in the rural schools by whole grades. The medians 
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TABLE 76a 

General IrUeUigence ExaminaUon Delia t; colored pupiU. DiebribuHonf 
median ecorea, and average denaHon by grades for the foUowing eounUea: . 
AppomaUoXf Caroline, Carroll, ChartoUe, Ide of Wight, Lancaster, 
NorUiampton, and Stafford, arranged by one^eacher, two4eaeher, ihree- 
teacher, and four or more teacher echoole 



Scores 



90-04 

85-«9 

80-84 

76-79 

70-74 

66^9 

60-64 

66-59 

50-64 

46-49 

40-44 

36-39 

30-34 

26-29 

20-24 

16-19 

10-14 

6-9 

0-4 



Total 

Median. . . 
A. D 



Grades 



1^ 



2 
4 
8 
16 
16 
13 
20 
18 
24 
24 



144 
16.6 
10.1 



II 



^ 



2 

3 

3 

6 

4 

11 

12 

14 

16 

10 

9 



90 

18.6 

10.0 




2 

3 

6 

1 

6 

7 

9 

16 

12 

11 

14 

9 

1 



97 

26.6 

11.6 




1 
1 
1 
6 
3 



7 
12 
3 
4 
6 
4 
1 



49 

27.9 

11.1 



I 



1 

3 
4 
9 
12 
16 
21 
36 
64 
40 
49 
64 
47 
36 



381 
20.6 
11.4 



Grade 4 



ll 

8 



1 
1 
1 

3 

6 

7 

9 

8 

16 

12 

10 

9 

4 

11 

2 



101 
31.3 
12.7 



I* 



1 
1 

3 

4 

4 

3 

14 

16 

12 

11 

8 

4 

6 

6 

6 



98 

34.2 

12.3 




2 

1 

3 

10 

'7* 

10 

16 

17 

11 

4 

6 

1 

2 



90 

36.6 

10.4 



%4 

I 



1 
1 



66 
4 
4 
4 
1 
6 
6 
7 
3 



42 

39.2 

13.4 



I 



2 

1 

4 

3 

12 

21 

16 

21 

34 

46 

49 

41 

26 

18 

12 

18 

7 



331 
34.2 
12.6 



for the several grades are indicated by the heavy vertical lines. 
There are 10.4 per cent of the third-grade pupils who equal or 
exceed 48, the median score for the fourth grade (see Table 
67), and 10.5 per cent of the fourth grade who equal or 
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TABLE 76b 

GeMral InUOigenee Examination Delta B; colored mpUe, Distribtdion 
median aeorea, and average deviation by gradeefor the following countiee: 
Appomattox, Caroline, Carroll, CharloUe, Ide cf Wight, Laneaeier, North- 
amvton, and Stafford, arranged by oneieacher, tuHhteacher, threo4eaehier, 
ana four or more teacher ackooLa 



Scores 



Grade 5 



125-129. . . 
120-124. . . 
115-119. . . 
110-114. . . 
105-109. . . 
100-104. . . 

95-^9. . . . 

90-94.... 

0&— Oil. . . . 

80-84.... 
75-79. . . . 
70-74. . . . 
65-69 

Uv""04. . . . 

65-59 

Olr 04. . . . 

45-49. . . . 

7w XX. • • . 
Od~\j«l. . • • 

30-34 ... 
25-29. . . . 
20-24. . . . 
15-19.... 
10-14. . . . 

6-9 

0-4 



o 



Total 

Median. . . 
A. D 



3 
6 
2 

7 
2 
6 
8 
3 
8 
10 
10 
4 
3 
2 
2 



1^ 



77 

40.0 

16.0 



2 
1 
4 
4 
7 
10 
4 
4 
4 
2 
4 
3 
1 
1 
2 




66 

46.6 

14.6 



3 
7 
3 
6 
6 
6 
6 
6 
8 
4 
1 
1 
1 




2 
4 
4 
4 
6 
7 
6 
6 
1 
1 
1 



1 



1 
1 



61 

64.2 

15.4 



42 

66.8 
11.6 



5 

2 

8 

18 

10 

21 

18 

26 

28 

17 

21 

19 

14 

9 

7 

3 

4 

2 



235 
48.9 
15.4 



Grade 6 





1 
2 
1 
1 
2 
2 
3 
1 
3 
3 
2 
2 



2 

2 



28 

66.0 

18.9 



1 
1 



1 
1 
1 
6 
3 
1 
4 
1 
3 
3 
1 
2 
1 



29 

66.01 

16.6 




1 
4 
1 
1 
3 
6 
3 
6 
6 
7 
1 
1 
1 



I 
-949 



£ 



1 
5 
2 
1 
3 
6 
4 
4 
2 
2 
2 
1 



41 

64.2 

11.7 



36 

66.8 
13.4 



I 



1 
1 
1 
7 
9 
5 

10 

14 

12 

17 

12 

16 

9 

6 

6 

1 

4 









133 
64.1 
14 3 
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TABLE 76o 

General fnUOigenee Examinaiion, colored pupOa. Dietnbutum, median 
scores, and average denaHon by grades for the following counHes: Appo^ 
nusUax, Caroline, Carroll, Charlotte, Isle of Wight, Lancaster, Northampton, 
and Stagord, arranged by om4eacher, two4eacher, tkree4eacheis and f<mr 
or more teacher schools. 





Grade 7 


Scoies 


One- 
teacher 
Schools 


Two- 
teacher 
Schools 


Three- 
teacher 
Schools 


Four- 
teacher 
Schools 


Total 


125-129 


/ 


2 
3 






2 


120-124 




1 




4 


115-119 






"X 


110-114 








1 


1 


105-109 


1 
1 




5 
5 

5 
3 

1 


X 

2 


100-104 

95-99 


3 
3 
2 
3 
2 
6 
6 
3 
5 
2 
1 
1 


2 
2 
4 
5 
4 
3 
4 
2 
1 
5 


7 

6 

7 

15 

7 

13 

16 

11 

13 

11 

3 


90-94 




85-89 

80-84 


3 


75-79 




70-74 

65-69 

60-64 

65-59 

60-^ 


1 
1 
2 
1 
1 


45-49 




1 












Total 

Median 

A. D 


11 

75.0 

15.6 


42 

77.5 

15.9 


33 

73.0 

20.3 


33 

82.5 

11.9 


119 
76.9 
14.0 







exceed 67, the median score for the fifth grade. If we may 
assume that the proper division between the fifth grade and 
the sixth is just halfway between the two median scores, then 
there are 27.2 per cent of the fourth grade who would be 
better grouped if they were in grade five. Conversely, there 
are 32.5 per cent of the fifth grade who would be better 
classified in the fourth grade. The foregoing statements 
are made without reference to the reliability of the Delta 2 
test, which is not perfect. Taking this into account and re- 
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TABLE 77 

General InMigeneB Bxandnatian DeUa B; 975 colored eiiu pupOe. Dw- 
iributiont median ecoree, and average deeiatione hy half f/radee for the 
foOovring cUiea: DaneiUe, Lffnehburg, Norfolk, Bichmond, and Roanoke 





Grades 


Grade 4 


Grade 5 


Grade 6 


Grade 7 


Soares 


Ist 
Half 


2d 
Half 


Ist 
Half 


2d 
Half 


Ist 
Half 


2d 
Half 


1st 
Half 


2d 

Half 


1st 
Half 


2d 
Half 


135-139 . . . 


















1 


130-134 . . . 






















125-129 . . . 
















1 


i* 

3 
3 

4 

4 

5 

9 

8 
12 
10 

5 

7 

6 

6 

2 


2 


120-124 . . . 
















1 


115-119 . . . 


















1 


110-114 . . . 


• > • . > 














1 

1 

6 

9 

4 

10 

17 

17 

15 

7 

17 

11 

5 

1 

1 


4 


105-109 . . . 














1 

**2 ■ 

1 

5 

6 

3 

8 
11 

2 

4 

3 

*3 ' 
3 
1 
2 


2 


100-104 . . . 












1 

1 

2 

10 

*i7'* 

15 
12 

8 
13 

6 

4 

4 

6 

1 


9 


95-99 








2 


1 
4 
3 
3 
3 
5 
10 
7 
11 
11 
8 
2 
6 
4 
2 
1 


8 


90-94 








6 


85-89 






1 

1 


*i ' 

3 

4 

1 

10 
10 

9 
18 
17 
11 

4 

6 

5 

2 


12 








10 


75-79 






3 


70-74 






2 

3 

2 

3 

6 

13 

14 

12 

17 

9 

7 

1 


7 


65-69 






6 


60-64 




1 


1 


66-^ 




2 


50-54 .... 
45-49 .... 
40-44 


3 
2 


4 

5 

9 

21 

20 

29 

28 

26 

16 

6 

1 


"i" 


35-39 .... 


4 
12 
18 
18 
13 
12 
5 
4 


1 


30-34 


1 






25-29 






20-24 








: 15-19 












10-14 .... 


































1 


















• * . . • 








* • • • • 

124 
77.3 
12.5 






Total 

Median ... 
A.D 


91 
23.3 
8.3 


166 
26.0 
8.9 


92 

39.6 

10.8 


103 
46.9 
11.9 


81 

58.2 

13.7 


100 
68.3 
12.2 


55 

70.0 

13.8 


86 

82.5 
14.1 


77 

88.3 

13.8 
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TABLE 78 

Oenaral IntdliQenee Examination Delta i. Median eearee far eewrdl 
Virginia groups by grades and camposUe median for BS2S chUiren ouUide 
€f Virginia 



Group 



250 white pupils in one- 
teacher rural schools of 
Virginia 

5077 white pupils in four- 
teacher non-city schools 
of Virnnia 

3541 wmte city pupils of 
Vurginia 

2323 citv school pupils out- 
side of Virginia 

976 colored city pupils of 
Vurgmia 

361 colored pupils in one- 
teacher rural schools of 
Virginia 

201 colored pupils in three- 
teacher non-city schools 
of Virginia 



Grades 



III 


IV 


V 


VI 


VII 


VIII 


24 


38 


61 


70 


90 




31 


49 


68 


80 


93 




38 


57 


78 


93 


105 


117/ 


39 


59 


72 


94 


107 


119 


25 


44 


64 


74 


86 


97* 


17 


31 


40 


55 


75 




28 


39 


55 


66 


83 





* First-year high school. 

computing the amount of overlapping and wrong classifi- 
cation, it is found that, on the average, one grade in the rural 
schools overlaps the median ability of the next about 16 per 
cent, and the average per cent of improvable classification 
is about 65 per cent. 

CITY SCHOOLS 

Figure 29 shows the distribution and grade medians for the 
city schools by half grades. Three thousand five hundred 
and forty-one pupils are represented in these curves. The 
average overlapping of one half grade over the median of the 
next half grade is 31.4 per cent (see Table 80). The per cent 
of apparently wrong classification is 81.4. When these figures, 
are corrected for the unreliability of the tests, the overlapping 
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Via. 27. General intelligeDce eiaininati<m, DeltA 2; overlapping of 
grades, fil84 pupils in 18 counties. Figures on ordinate indicate per- 
centage making each ecore. Figures on abscissa show points in Delta 
2 test. Vertical lines M indicate median of eacb grade. 

is still 30 per cent, and the amount of improvable classifi- 
cation is 80 per cent. 

These figm«B give a better relative showing to the rural 
school than is their due, since the baaia of classification in 
tliese schools is one school year, whereas in the city schools 
it is one semester or four and one half school months. 
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Tablb 79. General IrUeUigence ExaminaUon Delta IB, <n>erlamdng of grades; 
rural whUe pupils. Percentage qf pupile in each grade ahove the median 
of the grade next above, and percerUagejrf pupHe in each grade hdow the 
median of the grade next below 



Overlapping in 
Percentage 



Upward ... 
Downward 





Grades 




TTI- 
IV 


IVt- 
V 


V- 
VI 


VI- 
VII 


10.4 
16.1 


10.6 
18.6 


25.1 
30.4 


28.1 
23.3 



Average 



18.5 
22.1 



Tabud 80. General Intelligence Examination Delta B, overlapping of half 
grades; cUy white pupils. Percentage of pupils in half grades above the 
median of the half grade next above, and percentage cf pupils in each half 
grade below the median of the half grade next below 



Overlapping 
in Per- 
centage 



Upward . . . 
Downward. 



I 



& 



30.9 
30.3 



Half Grades 



1^ 



26.0 
24.7 



1^ 



38.8 
39.4 



U 



21.7 
21.6 






30.0 
32.3 






31.6 
37.1 






36.7 
32.8 



CQ 



37.7 
40.0 






s 



28.6 
27.6 



^ 



31.4 
31.6 



Table 81. General Intelligence Examination Delia 2, overlapping of grades; 
city white pupils. Percentage of pupils in each grade ab&ve the median of 
the grade next above, and percentage of pupils in each grade below the 
median of the grade next below 



Overlapping in 
Percental 


Grades 




III- 
IV 


IV- 
V 


V- 
VI 


VI- 
Vll 


Average 


Uoward 


15.6 
7.1 


14.6 
9.6 


19.7 
22.3 


23.9 
25.7 


18.4 


Downward 


16.1 
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Fia. 28. General intelligence eiamination, Delta 2; overlapping of 
half-grades, 3541 pupils in grades 3 to 7 in 8 Virginia cities. Figiires 
on ordinate indicate percentage making each score. Figures on abscissa 
show points in Delta 2 test Vertical lines M indicate median of each 
half grade. 
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If we reduce the city figures to the same basis as those 
of the rural school, namely one school year to the grade, 
then the average amount of overlapping of one grade above 
the median of the one next above is 18.4 per cent (see Table 
81), and of each grade below the median of the one next 
below, is 16.1 per cent. From these figures the amount of 
improvable classification is computed as 60 per cent as con- 
trasted with 65 in the rural schools. 

Some of the apparent harshness of these figures may be 
softened by a comparison with the 2323 children tested in 
Aberdeen, iBaltimore, Cleveland, Evansville, Indianapolis, 
Louisville, Rochester, and Santa Anna. The overlapping in 
the case of these cities is 30.4 per cent for each grade exceed- 
ing the median of the half grade next above it, and the amount 
of improvable classification is 76.6 per cent as compared with 
the 81.4 per cent in Virginia cities. 

The foregoing figures are somewhat misleading as regards 
any particular school. They are only true if one considers 
a grade as something stable and exact which should be rigidly 
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Fia. 29. General intelligence examination, Delta 2; overlapping of 
grades, 3541 pupils in grades 3 to 7 in 9 Virginia cities. Figures on 
ordinate indicate percentage making each score. Figures on abscissa 
show points in Delta 2 test. Vertical lines M indicate median of each 
grade. 

adhered to in every school and in every class. There are 
certain purposes for which such a conception of grades is 
necessary. This is true in the case where a child transfers 
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from one school to another, or when an advanced grammar 
school or high school receives its students from several lower 
schools, or when a board of education issues a certificate or 
diploma to pupils completing the seventh or eighth grades, 
or when grade standards are to be set for a school district 
comprising several different schools. For all these and like 
needs the figures given above for improvable classification 
hold. There are less than forty per cent of both the rural 
and city children of Virginia properly classified for these 
purposes even on the assumption of a full year to each 
grade. 

It is, however, possible that a single school might have a 
lower or higher standard for each grade than a school in 
another city. In such case the overlapping of grade upon 
grade when the schools of the two cities were combined would 
be very much greater than the overlapping of the several 
grades of either of the cities, taken singly. A large amount 
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of the apparent overlapping shown for the rural and city 
schools as wholes is certainly due to this cause. 

But even in a school unit as homogeneous as the city of 
Richmond the same wide range of grading occurs. The per 
cent of overlapping as measured by Delta 2 is 26.4 for the 
half grades three low to seven high, and the amount of im- 
provable classification is about seventy-five per cent. 



BEADING EXAMINATION, SIGMA 1 

Turning to the reading test, Sigma 1, for the cities of 
Richmond and Norfolk, we find the average overlapping of 
one half grade upon the median of the grade next above to 
be 23.8 per cent for test 1 and 20.4 per cent for test 2. (See 
Tables 82 and 83.) The distributions for the Sigma 1 exami- 
nation are given in Tables 20-21, pages 47-48. The over- 
lapping downward is 25.2 per cent for test 1 and 26.9 per 
cent for test 2. On the basis of these figures the amoxmt of 
improvable classification in the first three grades of these 
cities is 63 per cent for test 1 and 64.3 per cent as measured 
by test 2. Considering Norfolk alone, it is 54 per cent as 



TABLE 82 

Beading Examination Sigma Iftestl, overlapping of half grades. Percentage 
qf pupils in each haJf grade above the median of the half grade next above, 
and vercentage of pupUa in each half grade below the median of the grade 
next odowfor NorjoUc and Richmond 



Overlapping in 
Percentage 



Upward... 
Downward 



Half Grades 



9 






16.31 
24.86 



o 

I* 



15.76 
17.99 




34.49 
33.44 




28.78 
24.63 



Average 



23.8 
25.2 
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Fio. 30. Distribution aoores for 1911 wbite pupils, reading examination 
Sigma 1, Test 1, in Norfolk and Richmond. Full drawn line indicates 
grade one, second half; dotted line, grade 2, second half; dash line, 
grade 3, second half. 
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Fig. 31. Distribution of scores for 1911 white pupils in Norfolk and 
Richmond in Reading Examination Sigma 1, Test 2. Heavy drawn line 
indicates grade 1, second half; dotted line indicates grade 2, seoond 
half; dash line indicates grade 3, seoond half. 
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TABLE 83 



Reading SxaminatUm Sigma l,te9tS, overlapping cf aradea, Pereentaoe of 
pupUa in each half grade above the median cf the hajf grade next dhove, 
and percentage qf pumle in each haJf grade below the median cf the grade 
next hdau) for Norfolk and Richmond 



Overlapping in 
Percental 



Upward ... 
Downward 



Half Grades 



i 






17. S8 
33.87 






11.67 
23.37 




24.27 
26.15 




27.61 
24.19 



Average 



20.4 
26.9 



measured by test 1 and 56 per cent for test 2. For Richmond 
the figures are 55 per cent for test 1 and 57 per cent for test 2. 
With these figures in mind we may now recall that, judged 
by the common practice of good city schools, the proper range 
in mental age for the most eflScient instruction is from one 
quarter to one half year. If this may be regarded as reason- 
ably correct, then the amount of incorrect classification found 
in both the city and rural schools of Virginia must certainly 
be a great handicap to efficient instruction, and some means 
should be sought for its improvement. 

INTELLIGENCE EXAMINATION, DELTA 1 

The story of overlapping told by intelligence examination. 
Delta 2, and reading examination, Sigma 2, is confirmed by 
the result of intelligence examination, Delta 1. The distri- 
bution figures with median scores and average deviations are 
given in Tables 84-87 for about two thousand rural and city 
pupils. There is the usual step-up in median score from each 
grade or half grade to the one next above, the variation in 
median scores from one group to another, and the extensive 
overlapping of grade upon grade. If teaching technique were 
really adjusted to the varying abilities of the pupils, as we 
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TABLE 84 

CknerdL IntdUoene$ Bxaminatian Delta 1. DittrHmHan and median 
9core8 for 609 white ckildren in nofirdty echooU 



Scores 


Grade 1 


Grade 2 


Grades 


100-104 






1 


96-99 






1 


90-94 






2 


86-89 






4 


80-84 


, 


1 

3 

4 

4 

12 

16 

29 

23 

29 

29 

24 

17 

14 

11 

4 

2 

4 


7 


76-79 


1 


9 


70-74 


19 


66-69 


2 
2 
4 
11 
11 
14 
23 
29 
23 
19 
20 
22 
12 


12 


60-64 


17 


66-69 


27 


60-64 


29 


46-49 


16 


40-44 


16 


36-39 


16 


30-34 


9 


26-29 


4 


20-24 


1 


16-19 


1 


10-14 


1 


5-9 




0-A 










Total 


193 
30.2 
11.7 


226 

41.3 

12.7 


191 


Median , , 


66.7 


A. D 


12.7 







imagine it to be, the teaching of classes so illy grouped would 
be an impossibility. Even with the unrefined methods of 
instruction prevailing in most schools these heterogeneous 
groupings of pupils are a great handicap to good teaching and 
to a good school product. 

IMPROVEMENT OP SCHOOL GRADING 

The improvement of school grading involves two factors: 
first, better methods of detennining the particular pupils who 
should be classed together, and, second, better facilities for 
grouping and instruction. Attention should be given to both 
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TABLE 85 

Oenaral lnteai§enee BxaminaHon Ddta 1. DiOribuiion and median acorsB 
for 600 wkUe children in the city of Norfolk 



Scores 


IH 


2L 


2H 


3L 


3H 


100-104 










1 


95-09 










2 


90-^ 




• 




1 

1 

2 

6 

7 

10 

13 

14 

13 

5 

8 

6 


2 


86-89 








5 


80-84 






3 

1 

3 

8 

17 

13 

19 

26 

22 

18 

10 

7 

3 

1 


12 


75-79 


1 


"2"' 

2 

5 

3 

4 
16 

7 

7 
16 

9 

5 

2 

1 


10 


70-74 


21 


65-69 




19 


60-64 




17 


65-59 


3 

4 

10 

19 

21 

2S 

32 

21 

14 

6 

3 

1 


12 


6a-54« 


12 


45-49 


6 


4(M4 


4 


36-39 


3 


30-34 


1 


26-29 




20-24 






15-19 






10-14 






5-9 








0-4 




















Total 


158 
30.4 
14.2 


78 

38.4 

11.1 


151 
47.9 
10.2 


85 
59.1 
9.9 


126 


Median 


67.3 


A.D 


10.7 







of these matters, both in the urban and in the rural schools 
of Virginia. 

Let us first give consideration to the matter of selecting the 
pupils who should constitute a particular grade. The first 
need here is a frank recognition on the part of school authori- 
ties of the part which original native capacity plays in the 
ability of pupils to do school work. We no longer need to 
argue that children develop at different rates, and that one 
child at the age of eight may have the same capacity as 
another child at the age of ten, which a third may not 
possess until he is twelve. This much may be taken as es- 
tablished. It is further demonstrated in every dependable 
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TABLE 86 



CknendlrUdHgenoBExaimfiaHcnDeUal. Duiribviifm and median 9core8 far 
817 firti, Mcond, and third grade while children in the cUy qf Richmond 



Scores 


IL 


IH 


2L 


2H 


3L 


3H 


105-109 












1 


100-104 










1 

4 

8 

7 

4 

16 

14 

19 

31 

34 

9 

11 

6 

2 

1 

4 


4 


95-99 










7 


90-M 






1 


"2" 

1 

7 

7 
12 
16 
24 
43 
25 
19 
13 

8 

5 


10 


85-89 






10 


80-84 








4 


75-79 






2 
3 

1 

9 

8 

21 

27 

30 

11 

11 

4 

1 

6 

2 

1 

1 


14 


70-74 






14 


65-69 






13 


60-64 




1 

4 

10 

14 

23 

31 

23 

31 

26 

9 

8 

3 

1 


7 


55-n59 




4 


60-54 




4 


45-49 


1 
1 


4 


40-44 


2 


35-39 


1 


30-34 


4 
3 
3 
8 
6 
9 
9 


1 


25-29 




20-24 




15-19 






• • • • • • • 


10-14 




..«...• 




5-« 


1 
1 






0-4 












Total 


44 
13.3 
9.0 


184 
33.0 
9.5 


139 
45.0 
10.0 


184 
52.3 
14.7 


171 
63.0 
11.2 


100 


Median 


75.0 


A. D 


13.0 







study made that the usual methods of determining the instruc- 
tional needs of pupils fail to place many children where they 
can profit most by the work of the school, that many children 
could make more rapid progress through the grades if their 
real capacities were given free opportxmity, and that others 
are dragged along in work they cannot do. 

Apparently the thing most needed to supplement the gen- 
erally available means of grade classification is a general 
intelligence examination. Thanks to recent developments, 
stimulated largely by the psychological work of the army, 
we are no longer confined to the individual intelligence ex- 
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Oenardl IrOeUigence Examination Delia 1. Distribution and median scores 
for first, second, and third grade white children* Norfolk 600, Richmond 
817 



Scores 


IL 


IH 


2L 


2H 


3L 


3H 


105-109 












1 


100-104 










1 

4 

9 

8 

6 

22 

21 

29 

44 

48 

22 

16 

14 

7 

1 

4 


4 


95-09 










8 


90-94 






1 


"2" 

4 

8 
10 
20 
33 
37 
62 
51 
41 
31 
18 
12 

3 

1 

1 

1 


12 


85-89 






12 


80-84 








9 


75-79 




1 


2 

3 

3 

11 

13 

24 

31 

45 

18 

18 

20 

10 

11 

4 

2 

1 


26 


70-74 




24 


65-69 






84 


60-64 




1 

7 

14 

24 

42 

52 

46 

63 

47 

23 

14 

6 

2 


26 


55-59 




21 


50-54 




16 


45-49 


1 

1 


16 


40-44 


7 


35-39 


5 


30-34 


4 
3 
3 
8 
6 
9 
9 


4 


25-29 


1 


20-24 




15-19 






10-14 






5-9 






0-4 






^ ^ 








Total 


44 
13.3 
9.0 


i 

342 

31.7 
9.4 


217 
42.5 
11.1 


335 
50.6 
10.2 


256 
61.5 
10.8 


226 


Median 


68.5 


A. D 


12.7 







amination. We can test pupils in groups, and the methods 
of examination are sufficiently standardized that teachers 
who are well-trained normal-school graduates can be quickly 
taught to make the examination, compute scores, and interpret 
the results. This makes possible the intelligence examination 
of all the pupils of the school, and enables every teacher to 
supplement all her other information about pupils by what 
she learns from objective intelligence tests. The first step 
in the improvement of school grading is, therefore, to improve 
the means by which the capacities of pupils are detemoined. 
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and this implies the general use of the group intelligenoe 
examination. 

A word of caution should be urged against abandoning other 
well-tried means of rating pupils and a too exclusive re- 

TABLE 88 



Pttpil's Pbbbonnbl Gabd 
Name Race, 

Date of Birth Grade Date. 

Age at entering School Date. 



8TAMDABDIZED TB8TB 





Score 






Points 


M. A. 


I.Q. 




Intelligence 

1 








Date 


2 








Date 


3 








Date 


Reading 

V 








Date 


2' 








Date 


31 








Date 


■'X •••••• •.... 

Arithnietic 

1 








Date 


2 








Date 


3 








Date 


Spelling 








Date 


2 








Date 


3 








Date 


Handwriting 

1 








Date 


2 








Date 


3 








Date 


Grammar 
etc. 











(ConHnued on page 189) 
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SCHOOL 


MABKS 












Year in School 
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4 
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. 6 
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liance on the intelligence tests. A teacher must still pre- 
serve his common sense, his balance of judgment, and make 
use of all the available data which throw light on the power 
of the pupil to do work. The information which it seems 
important to consider as a basis of school classification is 
represented in Table 88, which may be printed on a card and 
serve as a permanent traveling record of a pupil. 

Where the meaning of the available data is not clear, i.e., 
where some information points to one mode of action and 
other data point in the opposite direction, recourse should be 
had to an individual mental examination with the Stanford- 
Binet or some equally serviceable individual examination. 



BEMEDIAL MEABUBES 



The practical question of what to do with a pupil who is 
found to be misplaced is not always simple or easily answered. 
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The most direct action is to transfer such a pupil from the 
class in which he is found to one where the abilities of the 
group are more nearly equal to his own. This can usually be 
done if the indicated change is promotion to the half grade 
or grade ahead. Children who deserve such promotion will 
usually catch step with the new group in a few weeks. When 
a child is found in a grade beyond his abilities, the change is 
usually less easily made, because demotion involves a cer- 
tain stigma and consequent discouragement to a pupil and 
to his friends. If, however, the demotion is clearly indi- 
cated by the best data obtainable, it should be made in a 
manner least likely to embarrass or discourage the child. 

SPECIAL CLASSES FOB BACKWARD PXTFILS 

Merely shifting pupils from one to another grade, however, 
does not meet all the needs of unusual pupils. In city schools 
throughout the country the practice has become quite general 
oT organizing special classes for backward and subnormal 
pupils. In the city of Richmond, for example, this practice 
has made considerable headway, and during the year 1918-19 
such classes were conducted as a part of the city school 
system. The Richmond program for the conduct of these 
classes is apparently sound. The children who are to be in- 

TABLE 89 

Showing the grade distribtdion of 286 denenryeoT'-old pupUe in the schools 
cf d&oen counties^ and of 287 deven^^year-old pupils in eight cities. Actual 
ages ten years nine months to eleven years three months 





Rural 
Schools 


City Schools 


Grade 


First Half 
Year 


Second Half 
Year 


3 


66 

106 

98 

15 

1 


28 
50 
50 
17 


38 


4 

6 

6 

7 


42 
47 
20 








Tot«l 


286 


287 
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eluded in these classes are selected by a trained psychological 
examiner who examines the children with mental tests, the 
Stanford-Binet being in use at the time of the survey. The 
children so selected are gathered into special classes taught 
by specially trained teachers. They are given an increased 
amount of hand work, larger freedom, and more play. Their 
school progress is slower, but as rapid as their abilities permit. 
While the Richmond classes for backward pupils are subject 
to a great deal of improvement, they are still worthy of serv- 
ing as a pattern for the organization of similar classes in 
the other cities of the state. There should be a considerable 
development of such classes in every school where conditions 
allow. Where properly organized and conducted, they not 
only serve to relieve the regular classes of pupils who do not 
or cannot profit by the ordinary work of the school, but 
serve as genuine opportimity classes for the pupils who enter 
them. 

CLASSES FOB GIFTED CHILDBEN 

While it is important to do all that can possibly be done 
for backward children,, it is clear that superior children are 
a much more significant asset. The group of superior children 
now in our schools contains most of the real leaders of the 
next generation, and it is important that they be given the 
best possible education. There is a growing movement to 
organize special classes for these children either for the pur- 
pose of more rapid progress or of an enriched ciu'riculmn. 

The survey did not bring to light any provision for 
special classes of gifted pupils in Virginia schools, although 
the city of Richmond was on the eve of organizing one such 
class. The pupils for such a class at the Ginter Park School 
were selected during the survey, and the class was to start in 
September, 1919. This experiment should be followed care- 
fully by other cities of the state, so that whatever is worthy 
may be adopted in other places. 

The public schools of America have had little experience 
in educating superior children as a group, and there is doubt- 
less much yet to be learned concerning the matter. It is a 
good augury that we have learned how to discover such pupils 
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in the schools through mental tests, and this method of select- 
ing gifted children for special classes should be strictly ad- 
hered to. Special classes for either backward or gifted pupils 
organised on any other basis are likely to fail. 

BUBEAUB OF EDUCATIONAL BESBABGH 

From a consideration of the intelligence examination of 
pupils and the organisation of special classes for their instruc- 
tion we are led to the problem of organizing the testing 
program of a city school system, and the development of 
methods by which the facts needed by teachers, supervisors, 
and superintendents may be obtained. The program for 
such work should be somewhat as follows: 

1. There should be an administrative and supervisory 
division of the school system specifically charged with this 
work, with a definite title, as Bureaus of Educational Re- 
search or its equivalent. 

2. The work of the division should be broadly conceived 
so as to include the collection of all sorts of data in addition 
to test results that may be needed by the school authorities. 

3. In the actual work of testing, the teaching staff should 
be brought into cooperation and trained to do such of the 
work as they can learn to do. This teaching staff cooperation 
has two purposes: (1) to train the teachers to appreciate the 
results of tests, and (2) to secure the necessary clerical help, 
without which most school systems could not secure the 
amount of examinatioln necessary. 

4. The results of the examination should be reported faith- 
fully to the teachers, and the supervisory force should see to 
it that they carefully improve their work on the basis of the 
results. 

5. The Bureau of Educational Research should have as 
director a well-trained person with the powers of an assistant 
superintendent. It should also have on its staff persons trained 
in the use of statistical methods in the study of school 
problems and in the psychological examination of children. 
It is probably more efficient to gather all such specialists into 
a single bureau under a single administrative head than to 
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have each scientific specialist working alone, since such organi- 
zation makes for better coordination of work. 

While the larger city school systems may profitably organize 
such bureaus of educational research, there will be a large 
number of smaller cities and rural districts which will not be 
able to take such a step. To meet the needs of such school 
divisions, the State Board of Education should organize a 
bureau within its supervisory staff and provide it with suffi- 
cient money to carry forward the work which the survey has 
initiated. It is safe to say that unless the administrative 
agencies in Virginia, both state and local, try very definitely 
to follow up the results of the survey, the work done in tests 
and measurements will amoimt to very little. On the other 
hand, if the state and local boards will plan for the continua- 
tion of the measurement work through the establishment of 
such bureaus of research as are here recommended, then the 
work begun by the survey may grow and become a highly 
efficient means of improving the school work of Virginia. 

TABLE 90 

General InteUiffence Examination Delta 2. Median ecorea for 
varume age groupe of Virginia city children 
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CHAPTER X 
THE ONE-TEACHER SCHOOL 

ALMOST one half of the white children (44 per cent) of 
. Virginia receive their education in one-teacher and two- 
teacher schools. Such schools are the only educational pro- 
vision for two thirds of the colored children of the state. 
The product of schools of this type is, therefore, of tremendous 
significance in the educational life of Virginia, and because 
this product is of such a deficient character, the small rural 
school constitutes one of the most serious educational problems 
not only in Virginia, but throughout the South. 

From the standpoint of their inception such schools repre- 
sent the earliest and well-nigh universal yearnings of the 
American people for educational opportunities, and in a way 
typify the fxmdamental belief of American democracy in the 
values of information and training. In contrast, however, to 
the best educational provisions made for urban children in 
Virginia and elsewhere, these rural schools are little short of 
tragic* 

The population of these schools is commonly of the most 
heterogeneous sort. Anywhere from five to sixty, or even 
more, children may be foimd in one schoolroom to be taught 
by one teacher. The pupils represent the whole range of 
mental development and educational advancement to be found 
in well-graded schools. Classes are often composed of one, 
two, or three pupils. About sixty per cent of all the pupils 
in these schools are in the first two grades. The teacher, 
usually young, badly trained, and inexperienced, confronts 
a program of thirty or more classes a day and is expected 
to teach all subjects to all kinds of pupils. 

It is not siuprising to one who visits these schools and sees 
the painful contrast between them and the best city schools in 
Richmond, Norfolk, or Lynchburg, to learn that the educa- 
tional achievement of the pupils f oxmd in these buildings is ex- 

^ For a general descnption of one-teacher and two-teacher schools 
in Virginia, see Vir(/inia Public Schools, Part 1, especially Chapter XV. 

194 
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ceedingly low. In the first place, the school life of these chil- 
dren is in general characterized by late entrance, irregular 
attendance, and a short school term, so that it is not siirprising 
to find that they are, grade for grade, from one to three years 
overage as compared with the children in well-graded city 
schools. Notwithstanding the greater age of these pupils, they 
are foimd by every test given to be from one half to three 
years behind children of corresponding grades in the city 
schools. The figures for the one-teacher and four-teacher non- 
city schools and for corresponding grades in city schools are 
shown in tables already given. In the fimdamentals of arith- 
metic, the one-teacher school is always inferior. The highest 
median score in addition in the one-teacher school, made by 
seventh-grade children, was exceeded by the sixth-grade 
children in the four-teacher school and by the fifth-grade 
children in the city schools. Compared with the Woody 
standard, the score is no higher than should have been 
achieved three and one half years earlier. 

In reading, the field in which most Virginia cities achieve 
their best record, the pupils of the one-teacher school are 
one year behind those of the four-teacher school, and about 
two and one half years behind the median scores of the Vir- 
ginia cities. In spelling the results show the one-room schools 
to be three and one half years short of achieving the standard 
set in the Ayres spelling scale, and one and one half years 
behind the records of city schools of Virginia. 

In handwriting the story is the same. In many of these 
schools the desks were so badly cut and marked that it was 
impossible to use them in testing the handwriting of the 
children. In some schools there were no desks at all. So 
common was this condition that in testing the handwriting in 
these schools, the survey examiners carried with them a 
complete set of large cardboards which were distributed to 
the pupils to be used on top of the scarred desks or, in the 
absence of desks, to be held on the pupil's knees. The hand- 
writing scores show exactly what one would expect. The 
pupils of the rural schools average about two years below the 
Starch standards and about three years below the Freeman 
standards for the same grades. 
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These measured facts, coupled with the great overageness 
of the rural pupils — always greatest in the one-room schools 
— and with the low per cent of attendance and great elimi- 
nation in grades six and seven, show how far short the great 
state of Virginia comes from realizing the ideals of a truly 
democratic system of education. With three fifths of her 
total population living in "the open country or in communi- 
ties of less than one hundred persons/' the state confronts 
in these rural schools a problem difficult but compelling. 
Complicated as it is by racial problems and by poor roads 
which render the transportation of pupils difficult and at times 
impossible, its adequate solution calls for heroic measures. 
The way out can be found if the conscience of the state can 
be aroused to a realization that the problem is not in any 
real sense a local problem, that the proper training of all its 
citizens is the state's business, laying claim for generous 
support upon the entire wealth of the state. 

Few states are so rich in political and educational tradi- 
tions as is Virginia. In few communities have the voices 
which spoke for liberty and equality and opportimity been 
heard so distinctly as here. Today the ancient faith of this 
people confronts an unaccomplished task. From every cor- 
ner of this great Commonwealth rise the voices of little 
children appealing for the privilege to learn. They ask for 
better buildings, for good seats and desks, for a longer school 
term, for better trained teachers, for libraries in their schools, 
for comfortable and sanitary toilets, for blackboards and 
maps, for music and good play. Can any citizen of Vir- 
^nia doubt that these children, grown to manhood, will amply 
repay in industrious and intelligent citizenship the maximum 
which the state can now devote to their training and culture? 

BECOMMENDATIONS 

The one outstanding recommendation for the improve- 
ment of the Virginia one-teacher school is to abandon it 
wherever possible in favor of consolidation. Because of cer- 
tain geographical conditions, particularly in the moimtain 
sections in the western part of the state and in certain 
sparsely populated regions, it is not possible to abandon all 
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of the one-teacher schools. A certain percentage of the 
children of Virginia must still receive their whole education 
in schools of this type, but a thoroughgoing program of con- 
solidation could eliminate in a few years practically two 
thirds of the one-teacher schools now existing in the state. 

Where consolidation is undertaken, it should be radical and 
thoroughgoing. Little, if anything, is gained by giving up a 
one-teacher school for a two- or even three-teacher school. 
The restdts of the tests and measurements indicate that ad- 
vantages accruing from consolidation become marked only 
in the case of the four or more teacher schools. It is the 
school of this type, therefore, with commodious and well- 
constructed buildings, that should be striven for. Properly 
made buildings in pleasant and attractive surroimdings and 
with good equipment will bring together suffciently large 
nmnbers of children that grading may be effectively carried 
out, and conditions of this sort with adequate salaries will 
invite well-trained teachers to conduct these schools. 

Where consolidation is not possible, heroic effort should be 
made to improve the buildings, grounds, equipment, and 
instruction in the one-teacher schools. Many of the local 
communities will feel unable to meet the expense incident to 
such a program; some commimities probably will be economi- 
cally imable to meet the situation properly. The state, how- 
ever, should see to it that aid is furnished to such communities 
out of the treasury of the state. The children of the remotest 
rural districts, whose parents contribute in their measure 
to the wealth and prosperity of the state, have a just claim 
upon the increasing bounty of the commonwealth, and a 
proud state will not deal niggardly with its children. Vir- 
ginia has no more pressing educational problem than these 
rural schools which furnish the sole educational opportimity 
for more than one half of its children. There should be 
a generous state aid to these schools and a vigorous policy in 
the oflSce of the state superintendent looking toward the im- 
provement of these schools. Broadly conceived, this policy 
should embrace new and adequate buildings in good surround- 
ings, a school term of not less than 180 days, adequate equip- 
ment, library, and apparatus, qualified teachers well paid, 
and compulsory school attendance on the part of the pupils. 



CHAPTER XI 
HIGH-SCHOOL COMPOSITION 



THE following report is based upon the results of a test 
in English composition given between May 8 and June 
10, 1919, to 887 first-year pupils^ from twenty-five high 
schools (of which two were for colored children) in twelve 
counties of Virginia. 

An effort was made, with the help of the Virginia State 
Department of Education, to choose educationally typical 
coimties and typical schools within those counties. Table 91 
gives a complete list of the schools tested, with the maximmn 
number of pupils whose composition scores figure in these 
results, and the scores by schools, by sexes, and when possible, 
by semesters. 

I Nearly a thousand compositions were written, but some schools 
failed to provide sufficient supplementary information to warrant in- 
cluding them in the results. Stm other schools, which figure in a part of 
the data, have had to be omitted from other tables. 



HIGH SCHOOL 

1. Armstrong 

2. Bainbridge 

3. Binford 

4. Book^T. 

Washington 

5. Boydton 

6. Boykins 

7. Buckhom 

8. Capron 

9. Courtland 

10. Drewryville 

11. Floyd 

12. Fredericksburg 

13. Hamilton 

14. Hutcheson 
16. Ivor 

16. Jefferson 

17. John Marshall 

18. Lacrosse 

19. Matthew Maury 

20. Midway 

21. Narrows 

22. Pearisburg 

23. Reams 

24. Varina 

25. Walter Reed 



Kbt to Tablb 91 

COUNTY 

Henrico 

Chesterfield 

Henrico 

Norfolk 

Mecklenburg 

Southampton 

Mecklenburg 

Southampton 

Southampton 

Southampton 

Floyd 

Spottsylvania 

Cfumb^land 

Mecklenburg 

Southampton 

Nansemond 

Henrico 

Mecklenburg 

Norfolk 

Dinwiddle 

Giles 

Giles 

Dinwiddle 

Henrico 

Warwick 
198 



POST omcB 

Richmond 
Richmond 
Richmond 

Norfolk 

Boydton 

Boykins 

Umon Level 

Capron 

Courtland 

Drewryville 

Floyd 

Fredericksburg 

Cartersville 

Baskerville 

Ivor 

Suffolk 

Richmond 

Lacrosse 

Norfolk 

Sutherland 

Narrows 

Pearisburg 

Reams 

Richmond 

(R.F.D. 6) 
Newport News 
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The full first-year high school investigation consisted of 
tests in algebra, composition, reading, and intelligence. In 
composition, as in the other three, the investigation was con- 
ducted by trained examiners only and imder conditions as 
uniform as were possible. Every test was made in the 
pupils' schoolrooms during regular school sessions. In order 
to make the procedure uniform, a t3rpewritten set of instruc- 
tions was faithfully followed. The eager cooperation of 
the teachers aided the examiners in giving the pupils the im- 
pression that the exercises were a part of their regular school 
procedxure. 

In planning the composition an attempt was made to select 
a topic which would lend itself to narration only and which, 
as far as possible, wotdd be equally stimulating to all pupils. 
The subject chosen was: "The most exciting ride I ever had." 

The compositions were scored on the Nassau County 
Supplement to the Hillegas Scale.^ The ratings were made by 
one experienced scorer whose reliability was tested at fre- 
quent intervals and at the end by comparing his scores on 
random sets of ten compositions with the median rating of 
ten trained scorers. As an aid in evaluating the compositions, 
two steps were interpolated between each two of the ten steps 
on the Nassau County Scale; then each composition was 
given that scale value to which it most nearly corresponded 
in quality. 

Table 92 shows how the first-year high school pupils of Vir- 
ginia compare in ability with the first-year high school pupils 
elsewhere whose compositions have been scored on the 
Hillegas Scale,^ on the Thorndike Extension of the Hillegas 
Scale,* or on the Nassau Coimty Supplement to the Hillegas 
Scale. It will be seen that Virginia's score is lower than eight 
of the fourteen other records listed, and higher than six. 
Virginia's score is nearly a year higher than that of the 
average of fifty-four high schools over the coimtry, but more 

» M. R. Trabue, "Supplementing the Hillegas Scale." Teachers CcUeffe 
Recardj January, 1917. 

« M. B. Hillegas, A Scale for the Measurement of QuaiUy in English 
Composition, Bureau of Publications, Teachers College, N. Y. 

» E. L. Thorndike, Thorndike Extension of the HiUegas Scale, Buieau 
of Publications, Teachers College, N. Y. 
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than a year below Trabue's tentative standard for the first 
year of the high school.^ 

TABLE 92 

Comparison of Virginia composition ability toiih that qf other achoola 

Mt. HoUy, N. J.* 6.08 

Friends School, Brooklyn t 5.68 

St. Paul, Minn.t 5.83 

Nassau County, N. Y.§ 5.00 

South River, N. J.§. 5.18 

Mobile Co., Ala., outside of Mobile City § 5. 56 

Mobile City whites! 6.69 

Fifty-four High Schools in over thirty-five states§ 4.99 

Cold Springs, N. Y. || 5.72 

Woodmere, N. Y. (private school) || 6.97 

Janesville, Wis. If 5. 99 

Middletown, N. J.** 6.20 

Xenia, Ohio ft 5.20 

Idaho Springs, Colo.tt 5.65 

Trabue's Tentative Standard! 6.00 

Virginia 5.40 

Virginia White Boys 5.42 

Virginia White Girls 5. 64 

Virginia Colored Boys 4. 88 

Virginia Colored Girls 5. 06 

• From Mt. Holly Survey, Board of Education, Mt. Hollv, N. J. 

t From unpublished Survey of Friends School, Brooklyn, 1919, by 
Professor N. L. Englehardt and others. Teachers College. 

t From St. Paul Survey, published by St. Paul Board of Education. 

§ !F^om M. R. Trabue, '^Supplementing the Hillegas Scale." Teachers 
CoUeqe Becordf January. 1917. 

y From unpublished reports by the Department of Educational Ad- 
nunistratiom Teachers College, N. Y. 

f From Janesville, Wis,, Survey, State Board of Education, Madison, 
Wis. 

** From Middletown, N. J., Survey. 

tt From Xenia, Ohio, Survey. 

it From an unpublished report by Superintendent C. E. Green, Idaho 
Springs, Colo. 

^ Trabue's tentative standard medians, by school grades, are: 
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High school conditions in Virginia prompted classification 
on three bases. The first is racial. Two public colored 
high schools in Virginia were tested, the Armstrong High 
School in Richmond and the Booker T. Washington High 
School in Norfolk. All of the first-year pupils in both of 
these schools were examined. The second classification is 
based upon the number of years in the elementary schools 
contributory to the high schools. Norfolk city has eight 
elementary grades, while all the rest of the high schools 
tested have but seven elementary grades. The third classi- 
fication is according to location and organization. On this 
basis the schools are divided into city high schools, jimior high 
schools, accredited rural high schools, and imaccredited three- 
year and four-year high schools. No high school offering less 
than three years was tested. 

Table 93 gives the median scores in intelligence (Delta 2) 
and composition, the median chronological ages, and the 
median nimiber of years spent in school for the first-year 
high school boys and girls of Virginia according to the three 
classifications. 

The white pupils in Virginia high schools are better in 
composition than are the pupils in seven of the high schools 
of other states listed in Table 92, and are practically equal 
in ability to the white pupils of Mobile County, Alabama 
(outside of Mobile city) . Virginia white pupils are, however, 
a year below the tentative standard for the first year of high 
school. Virginia colored pupils are a year below the white 
pupils and two years below the tentative Trabue standard, 
but their composition ability is equal to the median ability 
of first-year pupils in fifty-four high schools in thirty-five 
states. About the same relation holds for the comparative 
intelligence scores of the two races. The colored pupils are 
seven months older than the whites and have been in school 
about one fifth of a year longer. In both races the boys 
stand higher in the intelligence tests than the girls, but are 
poorer in composition. The boys are younger, but have been 
in school slightly longer. 

Thwe is a difference of only one fifth of a year between 
the composition abilities of pupils under the 7-4 plan and 
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those in the 8-4 scheme. This difference is consistent with 
the closeness of ages and the number of years spent in 
school. In composition, in intelligence, in age, and in 
attendance the distinction between the 7-4 system and the 
8-4 system is one in name only. This may not disprove the 
contention that for composition, pupils can in seven years 
meet the high school requirements thsA they are commonly 
allowed eight years to satisfy, but it does argue that unless 
such a shortening of the course is accompanied by an appro- 
priate internal readjustment, the 7-4 plan will remain prac- 
tically an 8-4 process, but with the handicap of poor grade 
classification. 

In composition the city senior high schools for correspond- 
ing grades rank two thirds of a year better than the junior 
high schools and almost one and one fourth years ahead 
of the rural accredited and the unaccredited three-year and 
four-year high schools. The lowest scores are made by the 
rural accredited schools, which, however, rank practically as 
high as the fifty-four high schools throughout the country. 
The unaccredited \^gima high schools rank exactly equal 
to the fifty-four high schools, but are just two years below the 
tentative first-year Trabue standard. The pupils in rural and 
unaccredited schools are a half year older than the city and 
junior high school pupils. The pupils in imaccredited high 
schools have been in school three and one half months longer 
than pupils in the rural accredited high schools or the city 
high schools, and two and a half months longer than the junior 
high school pupils. The rural pupils have attended school the 
same length of time that the city pupils have and score 
slightly higher in intelligence. The pupils in unaccredited 
schools have been in school longest and score lowest in intelli- 
gence. In the main, ability in composition is directly pro- 
portional to intelligence and indirectly proportional to age and 
to years spent in school. 

Tables 94 and 95 show the distribution of 733 white pupils 
and 154 colored pupils in the first year of high school accord- 
ing to age and achievement in composition. Tables 96 and 
97 give the distribution of 695 of the same pupils according 
to achievement and years in school. In general, for any 
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TABLE 94 

SngUah Composition. DisbribiUion and median wares according to a^o- 
achievemerU for Virginia firetr^ear high school pupiU, white 
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11 
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1 
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10 
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7 
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Total... 

Percent 

Median 
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4 
0.55 

16.25 


37 
5.05 

15.23 


102 
13.92 

15.03 


215 
29.33 

14.91 


319 
43.52 

14.48 


55 

7.50 

14.41 


1 
0.13 

13.50 


733 
14.70 


100.04 
100.00 


5.53 







given grade the older the pupil, the lower his ability in 
composition, while the lower his achievement, the longer he 
has been in school. Here again is displayed an urgent need 
for reorganization of curricula and courses of study. In one 
city high school, pupils in the same class ranged almost 
evenly from 1.9 to 7.2 in composition. Other schools had 
nearly as wide ranges, and in schools of all classes ability was 
widely distributed. Until conditions are made more flexible, 
until pupils are differentiated according to their abilities and 
aptitudes, and until children are promoted by subjects, 
many of the poorer students are going to be shamed out of 
school and the better ones denied the opportunity to excel. 
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EngKah ComporitUm. IXBtribution and tnedian acores according to ag^ 
ackievemerU for Virginia firsUifear high aehodl pupU$, colored 



Age 


Scores 


Total 


Per 

Cent 


Median 


1.9 


2.8 


3.8 


5.0 


6.0 


7.2 


Score 


11* 








1 

1 
1 
5 
4 
4 
6 
8 
8 
5 
7 
2 
2 
1 
1 






1 

1 

3 

10 

7 

10 

19 

21 

25 

14 

20 

10 

9 

2 

1 

1 


0.65 

0.65 

1.95 

6.48 

4.54 

6.48 

12.33 

13.64 

16.23 

9.09 

13.00 

6.48 

5.84 

1.30 

0.65 

0.65 


5.00 


**a 

12 












5.00 


121 








2 
4 
3 

2 

7 
8 
8 
5 

7 

1 
1 


■'2* 


5.78 


13 






1 


5.28 


13i 






5.36 


*"» .. ....... 

14 






4 
6 
3 
7 
1 
4 
6 
3 


4.68 


14* 






5.04 


*^j 

15 




2 
2 

'2' 

1 
3 

1 


5.16 


15i 




4.88 


*"» • 

16 


1 


5.50 


16J 


5.03 


**'* ■•••••••• 

17 




4.03 


m 




3.85 


*• a 

18 




3.90 


18* 








5.00 


■■■*-'» • • • • 

19 






1 






3.80 
















Total 

Per cent 

Median age.. 


1 
0.65 
16.00 


11 
7.14 
16.50 


36 
23.40 
15.54 


56 
36.40 
15.13 


48 
31.20 
15.13 


2 
1.30 
16.00 


154 
15.35 


99.96 
100.09 


4.97 






...... 





To emphasize this present condition in Virginia, two compo- 
sitions written by members of the same class are here repro- 
duced. The first is one of the poorest themes received during 
the state survey; the second is the best. If these compositions 
are fair samples of their authors' abilities, by only a generous 
interpretation can these two pupils be called classmates. 



SAMPLE 1 

The Most Exciting Ride I Ever Had 

The Most exciting ride that I had was the day after the 
armest was signe, And it was the best .1 had and the one I 
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TABLE 96 

English Comwmtion, Dittributum and median scores for first years in 
school, ana composition scores for 164 Virginia first-year high school 
students, colored. 



Years in 


Scores 


Total 


Per 
Cent 


Median 


School 


1.9 


2.8 


3.8 


6.0 


6.0 


7.2 


8.0 


Score 


6 






1 

1 

3 

2 

5 

10 

15 

3 

10 

2 

5 




.. 1 


0.65 

0.65 

3.24 

3.24 

10.40 

14.94 

25.32 

7.79 

19.50 

2.59 

7.14 


5.00 


5* 














.. 1 


5.00 


**» • • 

6 








2 
2 
7 
9 
12 
5 
6 
1 
3 






5 
5 
16 
23 
39 
12 
30 
4 
11 


5.32 


6* 






1 
4 
3 

10 
2 

11 
1 
1 






5.23 


7 ..::.::: 










5.28 


7* 






1 


• • • 


5.34 


• » 

8 




2 
1 
3 


4.95 


8J 

9 


1 






6.13 






4.51 


9J 








4.95 


*'3l • 

10 




2 






4.95 


10* 










Avrji 

11 




3 


1 


1 
1 








■5' 
1 

1 


3.24 
0.65 
0.65 


3.14 


lU 










6.00 


^■■'a 

12 






1 








3.80 













1 
0.65 

7.50 


• • • 




TotAl 

Per cent .... 


1 
0.65 

8.50 


11 
7.14 

9.17 


35 
22.73 

8.23 


59 

38.31 

8.00 


47 
30.52 

7.90 


154 




4.96 


Median 
years in 
school .... 


• • • 


8.08 











Ilk the best, the truck that we were riding in, look lik it 
was go to strick the one in front of it every minute. 

The truck moved on isd the noise of the people, that were on 
the street making ever kind, of nous that they could make 
with there hones, and other thing that they had, and this is 
the Exciting and best that I had for a longe time. 



SAMPLE 2 

The Most Exciting Ride I Ever Had, 

One day last summer some friends induced my family to 
allow me to go to Fredericksburg with them in their automo- 
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TABLE 97 



EngHth eompoatliofi. DiaMnition and nwdian aeons for first yecn in 
aehool, and eampontion mores for 641 Vuginia first^year high school 
students, toMte. 



Yean in 


Scores 


Total 


Cent 


Median 


School 


1.9 


2.8 


3.8 


5.0 


6.0 


7.2 


8.0 


Score 


4 












1 


1 


0.18 


7.20 


41 














5 




1 


..... 


1 

1 

4 

2 

22 

16 

71 

11 

22 

1 

6 


3 
3 

16 
7 

55 

30 

101 

8 

13 
1 
3 


1 




6 

5 
22 
11 
103 
57 
240 
24 
51 

3 
17 

1 


1.11 

0.92 

4.07 

2.03 

19.04 

10.54 

44.36 

4.44 

9.42 

0.55 

3.14 

0.18 


5.87 


54 




5.68 


6 .:.:;::. 






2 




5.98 


64 






2 
10 

5 
40 

2 

8 


5.74 


7::..::.:; 




2 
1 

15 
2 
4 


14 
5 

12 
1 
4 
1 
2 


i 


5.85 


74 




5.74 


8 ...::.:: 




5.41 


84 




5.20 


9 




5.08 


94 




6.06 


10 .....:.. 




"i' 


5 

1 


4.86 


104 




3.80 


*"• .«•..... 
















Total 




26 

4.81 

8.05 


74 
13.68 

7.99 


157 
29.02 

7.98 


240 
44.36 

7.78 


43 
7.96 

7.60 


1 
0.18 

8.00 


541 




5.5o 


Per cent .... 






Median 
years in 
school .... 




7.89 















bile. Fredericksburg is a little town nestling among the 
hills of Virginia and is about two hundred miles from Norfolk. 
We started early on a bright morning in Jxme. After traveling . 
all day we reached Richmond just as twilight softly en- 
folded the world. We were very tired and not a little crest- 
fallen because we had hoped to reach Fredericksburg by four 
o'clock, and here it was almost night and we were still seventy 
miles from our destination. It was a wonderful night with a 
soft scented breeze playing over the earth, and as the road 
before us was concrete we decided to drive on and try to 
reach Fredericksburg that night. 
Half way between Fredericksburg and Richmond is a long, 
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winding hill that slopes gently down to a large stream 
which is spanned by a bridge. We reached the hill and 
coasted slowly down. The road before us stretched like a 
white ribbon except in some places where tall trees bent over 
and formed shadows. Turning a bend in the road we saw on 
one side of the road a large camp fire brightly gleaming and 
just beyond the waters of the stream murmered among the 
rushed. We were going very slowly and just as we were 
opposite the fire a single command rang out in the silent 
woods — "Halt"! Our car stopped and was surroimded by 
soldiers. The leader explained that they were a company of 
soldiers marching south and when attempting to cross the 
bridge with a crash the bridge had broken and two men in two 
large trucks had been hurled into the sullen waters beneath. 
One was killed ; the other was rushed back to Fredericksburg. 

While he was speaking the sky above had tiuned an angry 
black, and just as he concluded a streak of lightning darted 
across the heavens and was followed by a deep crash of 
thunder. The very earth seemed to shake as crash after 
crash of thunder tore across the heavens. Aroused by the fury 
of the tempest the wind broke forth and like a cyclone tore 
through the trees. 

We turned and reached Richmond a little after mid-night, 
cold, wet and tired. 

The next day was beautiful so we rode on and reached 
Fredericksburg. 

CONCLUSIONS 

1. In so far as a single test is indicative, this investigation 
shows that the first-year high school pupils of Virginia com- 
pare favorably in composition ability with pupils from fifty- 
four high schools in thirty-five states, but are a little below 
the rural pupils reported for one county in Alabama. Vir- 
ginia is below most of the tested cities of other states and 
more than a year below the tentative standard (Trabue) for 
the first year of high school. 

2. In intelligence, in composition, in age, and in years spent 
in school, the distinction between the 7-4 system and the 
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8-4 system is at present only nominal. Until there is a 
reorganization of Uie course of study, subject-matter, and 
methods, Virginia will practically have only an 8-4 system 
handicapped by poor grade classification. 

3. In every kind of high school there is almost a maximum 
range of composition ability within the class. There are 
difficulties in the way of preventing this condition in the 
smaller schools; but in the larger ones differentiation by 
grades or class-sections and promotion by subject call urgently 
for recognition, that such equal opportunity may be pro- 
vided as alone can make education worthy of a democracy. 

4. The poorer samples of composition reveal a^ lack of 
mastery of the fundamental principles of language use. There 
is frequently an overemphasis of grammar and rhetoric at 
the expense of the simple, imderlying rules of ready ex- 
pression. These conditions thwart the primary and most 
essential principle of composition, conscious mastery and un- 
failing recognition of the sentence, and the proper indication 
of it in speech and in writing. The essential means of achiev- 
ing this sentence sense are few, and they are vital. 

5. Poor spelling and punctuation and lack of clearness due 
to an indefinite sentence recognition comprise the chief 
weakness among the inferior pupils. The better composi- 
tions reveal excellent ideas, but here again the authors have 
apparently been stocked with relatively minor precepts at 
the expense of those simple rules of expression which give 
clearness and force, and which enable writers to adhere to 
their themes. 

6. The lack of a proper sense of values has so distorted 
emphasis that frequently pupils have devoted a page to ir- 
relevant details leading up to their stories, and three lines to 
the incident. Ideas are sometimes so poorly organized that 
every sentence is a paragraph. 

7. The abundance of ideas, vividness of imagination, and 
ingenuity of phrasing sometimes manifested by colored pupils 
are frequently rendered ineffective by poor spelling, desultory 
thinking, and fragmentary, incoherent expression. They fail 
to carry thoughts through to their conclusions, and the words 
composing the fragments of thoughts are sometimes so badly 
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misspelled that even their context fails to make the ideas 
intelligible. 

8. There is no tmiformity and little neatness and order- 
liness among Virginia pupils in the preparation of manu- 
scripts. There are a few standards which teachers of compo- 
sition may reasonably demand that their pupils meet. 

9. There are no weaknesses in composition among the first- 
year high school pupils of Virginia which cannot be 
strengthened. The teachers of the state need to realize these 
weaknesses, that they may laimch an organized campaign for 
improvement. There is on the part of both teachers and pupils 
an attitude towards English composition which, if fostered 
and made to function, can result in pronounced improvement. 

RECOMMENDATIONS 

The most urgent prescription for Virginia teachers of 
composition is a concentration upon the essentials of language, 
even at the expense of formal grammar and polished rhetoric. 
There is no economy in teaching the rules of finer technique 
when the fundamental principles . of expression are strange. 
Those principles should be selected first which every pupil 
needs to master, and has not mastered, in order to be a useful 
citizen. These principles should then be presented in the 
order and manner which will most profit a pupil, however 
long he may remain in school. 

English teachers are urged to consult thoughtfully the 
series of reports on the economy of time which have appeared 
recently in the English Journals It is also reconmiended 
that every teacher of English study the "Report of the 
National Joint Committee of the Commission on the Reorgani- 
zation of Secondary Education and the National Council of 
Teachers of English." « 

As a medium for simple language practice, pupils should 
be encouraged to speak and write about those subjects whose 

^ ''Reports to the National Council of Teachers of Endish on Economy 
of Time." English Jmamal for February, March, and November, 1919. 
University of Chicago Press, Chicago, Illinois. 

> '' Reorganization of English m Secondary Schools.'' Bureau of 
Education Bulletin, 1917, No. 2. 
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intimacy and interest arouse an eager desire for expression. 
Grafted interest tends to create artificial attitudes and labored 
phrasing. Oral practice on topics of spontaneous concern 
encourages simplicity and ease of expression, and permits 
prevision which forestalls many of the faults that would 
otherwise creep into the written draft. 

Teachers should demand that pupils carry every thought 
through to its logical conclusion and then express that thought 
completely. This will go far toward perfecting a sentence 
sense. 

Composition teachers are recommended to visit other 
composition teachers in their own school and composition 
classes in other schools to learn new practices and to gain 
sympathy and perspective. An exchange of compositions is 
advised, that teacher and pupils may appreciate common 
principles and problems. This practice will furnish an in- 
centive to intercommunication. 

To gain a more definite estimate of the ability of pupils 
and to follow their progress more confidently, it is recom- 
mended that scientific tests be given in composition. Only 
by measuring a pupil's achievement at intervals can his im- 
provement be known. By measuring this improvement upon 
established standards teachers all over the state can grade 
upon the same basis. 

That teachers and pupils may become acquainted with the 
purposes and use of composition standards and with current 
pupil achievement and growth, a scale in composition has been 
devised from themes written by Virginia pupils and is pre- 
sented in the following pages in the hope that it may show 
what is being done and set higher standards for future ac- 
complishment. 
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Virginia Supplement to the Hilleqas Scale fob the 
Measubement op Quality in English Composition^ 

In the belief that a scale composed of local specimens will 
arouse more educational interest and effort among Virginia 
teachers and pupils of composition than would standards 
which have been made from compositions written by pupils 
in other parts of the coimtry, the following supplement to the 
Hillegas Scale^ is appended. 

This scale is based upon the judgments of ninety-six 
teachers of composition, most of whom had had considerable 
experience with composition standards, and all of whom had 
just had two weeks' intensive training at Teachers College, 
New York, in the use of the Nassau County Supplement to 
the poorest to the best, were selected from those written by 
the Hillegas Scale.^ One hundred compositions, ranging from 
first-year high school pupils during the Virginia State Educa- 
tional Survey. These were faithfully reproduced in mimeo- 
graphed form, the specimens shuffled, and then scored by 
ninety-six composition teachers, with the Nassau County 
Scale as a basis of evaluation. The values accompanying 
the specimens here printed are the median judgments of the 
ninety-six scorers. 

The Virginia Supplement examples* were selected for publi- 
cation without knowledge of the high schools from which they 
came. These specimens were used because they happened to 
represent values* which marked equal and desirable steps. 

* HudeUon Erufliah Compoaition Scale, published by World Book Com- 
pany Yonkers, New York. 

> M . B. Hillegas, A Scale for the Measiarement cf QualUy in Endiah 
ComvosUion, Bureau of Publications, Teachers College. New York City. 

» M. R. Trabue, "Supplementing the Hillegas Scale." Teacher8 CoUege 
Record, January, 1917. 

* The first eleven specimens, values 2.0 to 7.0, are Virginia compositions. 
Samples 7.6^ 8.0, 8.6, and 9.5 are selected from Professor E. L. Thom- 
6^&a English Composition -- 160 Specimens Arranged for Use in Psw 
chological and Educational Experiments, Bureau of Publications. Teachers 
College, New York City. The values there assigned are used nere. Ex- 
ample 9.0 is chosen from the Thomdike Extension to the Hillegas Scale, 
with the value there assi^ed. Samples 9.0 and 9.5 are the only specimens 
in this supplement not wntten by school children. 

* The ^ues denoted on the scale are accurate enough for all practical 
purposes. The exact medians are: 2.067, 2.50, 3.00, 3.557. 4.0^. 4.509. 
5.062, 5.933, 6.50, 7.016, 7.50, 8.00, 8.50, 9.00, and 9.5a 
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The compositioDs printed here may be above or below the 
representative abilities of the schools from which they came, 
for it has been shown^ that there is a wide range of ability 
within composition classes in Virginia. 

The values on the Virginia Supplement should be identical 
with those on the Nassau County Supplement; consequently 
the observations and conclusions drawn in the high school 
composition report of the Virginia States Survey may be 
applied to the Virginia Scale. 

In using the scale, a composition should be assigned the 
value of the specimen on the scale to which it most nearly 
corresponds in general quality. 

This scale is not intended to improve writing ability. It is 
designed as an instrument for measuring achievement. By 
helping to diagnose conditions it will aid the teacher in 
prescribing remedies. 

Sample 1 
Value, 2.0 

The Most Exciting ride I ever had. 

The Most exciting ride I ever had was a Hay ride, it was 
early in the morning when we went out on the hay ride it 
was quite a injoyable trip every one seemed to be so cheer- 
fully the rode that we were traveling on it was very hilly on 
of the parties took sick and far a little while no one did 
not think that the Girl was as sick as she was all at once 
she Gomme mence comeplainning so she arroused every ones 
curosity we found out that the girl were verry ell thought 
she was going to die. 

Sample 2 
Value, 2.5 

The Most Exciting Ride I Ever Had 

One dag Friends I decided to go car riding my friend and 
myself started. We was going arround a sharp curve and 
another car was coming toward us the driver did not know 
what to do. The road was so narrow we couldn't stop. So 

1 See p. 199. 
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the other car ran into us and truend ns over the bank, and 
it hurt three of my frimses very bad. 



Sample 3 
Value, 3.0 

Tlie Most Exerciting I ever Had: 

The most exerciting ride I ever had was When I was on 
my way to Petersburg. It was one Sunday Morning and two 
car's full of people went to Camp Lee and I was with in the 
crowd the car I was in was a Cadalic 8 and a very small boy 
was driving it, we were nming very fast when we meet a 
small car and We had a great conclusion our car tore the 
small one all to pieces and kill three people whom were in it, 

We tood the dead bodies and the man who was not killed 
on to Petersburgh with us and there found out who they were. 
We enjoyed the day hugely even if we did have a tirrible 
wreck: 

Sample 4 
Value, 3.5 

The Most Exciting Ride I Ever Had 

Summer before last my sister was going to see her girl 
firend, she lived out in the country, forty miles from here, 
we had a car, so my brother sid he would take her out there 
and I could go with them, we ask daddy if he cared and he, 
said no. 

So that night about seven thirty we left home, and went by 
town to get some gasoline, then we left for the country, we 
got out of town the roads were very bad at first, but we went 
on. we forgot the way out there so we ask someone how we 
could get there, they told us, so we kept on, the roads were 
gradually getting better, we got half of the way, then we ask 
some one else to direct us to the road to take, they did, we 
went on as they told us, we got out in the country on the 
wrong road, but we did not know it imtil we ask some one. 
then brother got mad and jercked the car from one side of 
the road to the other. I didn't think we were ever going to get 
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there or anywhere else alive, we turned around and went, 
back, and took the right road, and got there about twelve 
oclock. that night. 

Sample 5 
Value, 4.0 

The Most exciting Ride I ever had. 

It was just after a very hard 
rain, and the Roads were slippery and muddy. My old 
friend and I honomed a car and started out for a spin. We 
hadn't gone far before we saw that the Road swere in no 
condition for motoring. We kept going thought and never 
stopped for nothing that morning. Along about the middle 
of the evening wa saw just ahead of us a lantty slaping hill. 
We though we could make it all right so we started thoiu^gh 
when we reached the middle of the clay hill we couldn't go 
any further we tried and tried to get out of the place but 
all in vain. So we had to get down and go all the way home 
on foot. We sent for car the next day and some one had 
took all the tires we had on the car. We soon had her right 
again and ham ben ridding on her sence then. 



Sample 6 
Value, 4.5 

The Most Exciting ride I ever had. 

One day my brother took me to Richmond in his racer. 
We did not go fast zoing down. We spent two day in Rich- 
mond. We had a good time there. 

When we started back my brother said he was going to run 
fast, which he did. 

We were going along about 40 mile an hour, when, coming 
around a short came we saw another car coming at an equal 
rate of speed. We missed him by about six inches. 

After that the road was stright and the speedometer showed 
that we were going seventy five mile a hour. 

We arrived here just one hour and a half from the time we 
left Richmond. 
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Sample 7 
Value, 5.0 

The Moat Exciting Ride I Ever Had. 

It was the afternoon of a day in July that we 
started off in an automobile to go to a place about twenty 
miles away. 

Before we bad gotten half way something happened to 
the engine and we couldn't go very fast. 

We had nearly gotten to the place where we were going 
when another car with negroes in it got across the road and 
wouldn't let us pass. They pulled out their pistols, and one 
shot, but he did not hit anyone. 

He was just coming over to our car when the sheriff hap- 
pened to come along, and he took the two men and carried 
them away with him, and we went on our journey. 

It is very exciting to have anyone to hold you up on the 
road and I think you will find it out if you ever have anyone 
to hold you up. 

Sample 8 
Value, 5,5 

The Most Exciting Ride I Ever Had. 

One afternoon about five o'clock, a car with three 
boys and two girls stopped in front of my house and asked 
me to go rinding. 

When we reached a narrow place in the road at a comer, 
another car was coming towards us but we didn't know it 
until we were about three feet away from that car. Both 
cars were going very fast and if the brakes hadn't been in 
good order, we would never have gottened home alive. The 
two cars hit each other and we were thrown out of our seats. 
It didn't really hurt us but we were so scared we thought we 
were hurt. Then we backed out of that narrow place and 
let the other car go on. In a few minutes we were on our 
way again. The boy that was driving the car never again 
tried to speed and we were late getting home that night. 
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Samflb 9 
Value, 6.0 

The moat exciting ride I ever had. 

The most exciting ride I ever bad was when we first got 
our Pony. One day we started out, and he did very nicely 
for a while, until he saw a automobile and then the fun 
began. He tried to tiun around right in the road, and when 
he found that he could not he started to run. There were 
only two of us in the cart, my brother and myself and 
neither were very strong. But we pulled back on him for all 
we were worth, but he seemed to go faster instead of stopping. 
After a while the Pony seemed to be getting tired, so he 
slowed down and was soon alright. We then began to laugfa 
and thought we had had a fine ride and all the excitement 
that we had been wishing for. 



Sample 10 
Value, 6.5 

The Moat Exciting Ride I Ever Had. 

It was a beautiful afternoon in September. The air was 
crisp and bracing and I thought it an excellent time for a 
bicycle ride with my chum, so I immediately went after 
her. 

We started oflf in the best of spirits, but we had hardly 
reached the bridge when our spirits fell rather suddently. 
We heard a very familiar sound behind us and upon looking 
back we saw just what we expected, my father's bull, coming 
on close behind us. The attraction for the bull seemed to be 
our red ties so we pulUed them off as we rode and let them 
fly; but alas I Mine caught on the back of my bicycle and 
the bull was so near that it was impossible to stop to tak 
it oflF, so I exerted all my energy in getting over that bridge. 

I had never imagined that a bridge could possible be so 
long as that one seemed and it seemed I scarcely touched 
the bridge eitheir as I crossed it but finally in some manner we 
reacher the opposite shore and got into a place of safety. 
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Sample 11 
Value, 7.0 

The Moat Exciting Ride I Ever Had. 

Near the little town I lived in was an Aviation Field. Each 
day many people could be seen standing in the streets watch- 
ing the aeroplanes for it was all very new to us. And on 
West Street, my street, you could always find children build- 
ing and imitating the strange new things that seemed to hold 
such a fascination for us. I was usually among them, too, 
for I hoped that some day I could ride in a real one. 

One bright Spring afternoon all of us were at our daily 
tasks of making the miniature airships. It was great fun and 
all of us were enrapted in our work when the unexpected 
happened. Hearing familiar noises over our heads we looked 
up to see several of our objects of imitation "looping the 
loop". We had never seen them do this before and all of 
us screamed with fright thinking that the aeroplanes were 
falling. But after a while we calmed down, seeing that 
nothing happened, and to our great delight one of the aviators 
came down and landed in the field back of my house. 

I ran to see what he wanted and foimd that it was gasoline, 
so I put on my cap and hurried to the next block bringing a 
man and a great deal of gas with me. The aviator was a 
very nice man and asked me if I didn't want to go up with 
him. I consented of course and then followed the most 
delightful adventure I ever had. High up in the air we 
went, and so high that I could not see my playmates. 

It was the most exciting ride I have ever had or ever 
expect to have and I shall never forget it. 



Sample 12 
Value, 7.5 

Westward Ho! 

About ten years ago father bought a large ranch up in 
the northern part of Minnesota. We were all eager to go 
to this ranch, so he also bought a fine horse which we called 



220 Virginia Public Schools 

Prince, and a double-seated buggy. We were to drive up. 
The day of our departure drew near, and about three o'clock, 
one lovely morning, mother awakened me and told me to 
hurry as we wanted to start in an hour. I was up and dressed 
in a few moments and hurried through breakfast. In half 
an hour we were ready to start. I had never seen so beauti- 
ful a morning. The sun was just showing its great golden 
face over the horizon. The birds were popping up out of 
their nest, and all the world seemed to awaken to their 
thrilling songs. We rode all that day, stopping only for food 
and drink, and to let the horse rest. So we went on for a week, 
having the most delightful ride and the best time I have 
ever spent. One morning about ten o'clock we arrived at our 
destination, all tired out, but happy. And though other 
occurrences on the drive have been blotted out of my mind, 
that one morning when all the world seemed glad will forever 
be fresh in my memory. 

TT 1 o A Sample 13 

Value, 8.0 

The Three Islands. 

Among the beautiful islands on the Canadian side of the 
St. Lawrence River, there is a deep and narrow channel 
which separates three small wooded islands from a large 
fertile one. Of the three islands the largest is rocky and 
covered with a growth of stately pines and waving hem- 
locks, and a carpet of moss and ferns. On the second there 
is quite an assortment of trees, whose foliage during the fall 
turns to many shades of gold and red, which colors are greatly 
enhanced by the dark green background of its neighbor. On 
the third there is a thick growth of brush, with an occasional 
small tree. These three islands are so close together, that 
fallen trees and logs make it possible to walk from one to 
another. 

Value, 8.5 Campus 14 

Deephaven. 

Deephaven is a forlorn and quiet little seaside town in 
New England As we walked about its silent streets, even the 
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houses seemed asleep. In the chill November air, the dry 
grass of the near-by marshes crackled faintly and drearily, 
while in low places the shifting ice creaked and groaned. 
Even the tall cedartrees seemed as if they gave neither shade 
in smnmer nor shelter in winter, but stood uncompromisintly 
siff and straight, as if they could only battle against the wind 
that threatened to tear them from the hills. The oak-trees 
still held fast to their dry leaves which made a mournful 
rustle as the wind swept through the branches. 

The lonely landscape reflected the desolate life of the 
dwellers in Deephaven. The only cheerful in the picture 
was the presence of a few brave pansies lifting bright faces 
from under the shelter of some tall stalks of china-aster. As 
we picked the dainty things we felt a touch of compassionate 
tenderness even for Deephaven. 

17 1 on Sample 15 

Value, 9.0 

The Hunted Deer, 

The courage of the panting fugitive was not gone; she was 
game to the tip of her high-bred ears; but the fearful pace 
at which she had just been going told on her. Her legs 
trembled, and her heart beat like a trip-hammer. She slowed 
her speed perforce, but still fled industriously up the right 
bank of the stream. When she had gone a couple of miles 
and the dogs were evidently gaining again, she crossed the 
broad, deep brook, climbed the steep left bank, and fled on 
in the direction of the Mt. Marcy trail. The fording of the 
river threw the hoimds oflf for a time; she knew by their 
imcertain yelping, up and down the opposite bank, that she 
had a little respite; she used it, however, to push on until 
the baying was faint in her ears, and then she dropped ex- 
hausted upon the ground. 

Value, 9.5 ^"^"^ ^^ 

Niagara Falls. 

Oh that I had never heard of Niagara till I beheld it! 
Blessed were the wanderers of old, who heard its deep roar 
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sounding through the woods, as the summons to an unknown 
wonder, and approached its awful brink in all the freshness 
of native feeling. Had its own mysterious voice been the 
first to warn me of its existence, then, indeed, I might have 
knelt down and worshipped. But I had come thither, haunted 
with a vision of foam and fury, and dizsy cliffs, and an 
ocean tumbling down out of the sky — a scene, in short, 
which nature had too much good taste and calm simplicity 
to realize. My mind had struggled to adapt these false 
conceptions to the reality, and finding the effort vain, a 
wretched sense of disappointment weighed me down. I 
climbed the precipice, and threw myself on the earth feeling 
that I was unworthy to look at the Great Falls, and careless 
abbut beholding them again. 



CHAPTER XII 
ELEMENTARY ALGEBRA 

IN most of the high schools of the country, algebra has 
received very considerable emphasis, and commonly 
it has been made one of the two most important studies in 
a first-year pupil's program. In Virginia high schools algebra 
is a basic subject in all first-year programs. As a part of 
the examination of high school work in Virginia, the Hotz 
Algebra Tests ^ were given to almost a thousand white and 
colored children in all of the schools where the English com- 
position test was employed. 

Two of the Hotz Series A tests were used. In all 811 white 
and 77 colored children were given the addition and sub- 
traction test, and 714 white and 77 colored children were 
given the equation and formula tests. All the tests were 
administered during the latter part of May by members of 
the survey staff, and the papers were scored, in accordance 
with the published directions, by the author of the tests. 
Dr. Hotz, then professor in William and Mary College. 

In Table 98 may be seen the results for addition and 
subtraction. This table shows the results for three groups 
of pupils, those who had studied algebra three months, those 
who had studied it six months, and those who had studied 
it eight months. The data are given in the form of the distri- 
bution of pupils for each of these groups in terms of the 
number of problems correctly solved, and in addition the 
median scores for each of the several groups are given. In 
the right-hand column of the table may be found the Hotz 
medians for these three groups. 

It is obvious from the table that in no one of the three 
groups do the Virginia schools equal the Hotz standards. 
In fact, the Virginia children who had studied algebra for 
six months make only .4 better score than the Hotz standard 
for those who have studied algebra for three months. The 
Virginia children who had studied algebra for eight months 
make even a less satisfactory record. 

1 Henry G. Hotz, Firsi Year Algebra Sccdea, Bureau of Publications, 
Teachers College, Columbia University, 1918. 

223 
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In Table 89 the results for the equation and formula tests 
are given in the same manner. The table shows approxi- 
mately 100 fewer children than does Table 98. Practically 
all of these 100 children were unable, according to their instruc- 
tors, to take the equation and formula test because they had 
not received instruction in those processes. A comparison of 
the Virginia medians for the pupils who were able to take 
this test and the Hotz standard scores given in the right- 
hand column of Table 99 indicates again a distinctly poor 
quality of work on the part of Virginia children. As in the 
case of the addition and subtraction tests, the children who 
had studied algebra for eight months fall the farthest from 
the proper grade scores. 

In Table 100 the records for the Booker T. Washington 
school (colored) in Norfolk are given. Seventy-seven first- 
year children in this school took the algebra tests; forty 
of these children had studied algebra for three months, and 
thirty-seven of them had studied algebra for six months. In 
the case of the addition tests the median scores for each 
of the two groups are approximately one half of the amount 
of the standard score. In the equation and formula test 
the three-months group made about one third the standard 
score, and the six-months group less than one fourth of the 
standard score. A comparison of these scores with those 
of the white schools indicates a distinctly inferior achieve- 
ment on the part of the colored children. 

In order to study the type of work being done in the 
several high schools, the data given in Tables 98 and 99 are 
rearranged according to the different types of schools tested. 
The data as thus rearranged are given in Table 101 for addi- 
tion and subtraction, and in Table 102 for equation and 
formula. 

The children who had studied algebra three months were 
found in two types of schools, the junior high schools with 
137 pupils in one group, and the small accredited high schools 
with 151 pupils in another group. The table shows that the 
junior hi^ schools gave a distinctly better product than did 
the accredited high schools in question. But in neither case 
did the scores equal the Hotz standards for the three-months 
groups. 
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The fiix-months groups were divided into the following 
subdivisions: small nonaccredited high schools, rural ac- 
credited high schools, and city accredited high schools, with 
32, 43, and 138 pupils respectively. The median scores for 
these several groups in every case fall distinctly below the 
Hotz standard for children who have studied algebra for 
six months. 

The nonaccredited schools score the lowest of all, scoring 
4.3 as against a 6.8 standard. The rural accredited high 
schools scored 5.2 and the city accredited high schools 5.6. 

The showing for the eight-months group is even less satis- 
factory than that of the six-months group for every type of 
school concerned, the nonaccredited high school standing 
lowest of all and not much over one half the standard score, 
scoring 4.9 as against a standard of 7.5. This, as a matter 
of fact, is less than the standard score for the three-months 
groups. In the equation and formula test, the results of 
which are shown in Table 102, the twenty children in the non- 
accredited high school who have studied algebra for six 
months scored only 1.6, or a little more than one fifth of the 
standard score for this group. The rural accredited high 
school did distinctly better, but still did but little more than 
one half of the standard score, while the best city schools, 
which scored the highest in this test of any group, still fell 
one full problem short of the standard score. Curiously 
enough, the 282 children who had studied algebra for eight 
months did not do so well as the 116 city children who had 
studied algebra for six months. The only group which in 
this test made a showing at all creditable in view of the 
standard score was the junior high school group of 102 
children. 

It may be said in extenuation of the inferior achievement 
of the Virginia schools that the children tested may not 
fairly represent all of the Virginia high school Istudents. 
The degree to which this objection holds is not determinable 
from our present data, but before the schools were selected 
for testing, judgments were obtained from members of the 
State Deparbnent of Education and from others familiar with 
the school conditions throughout the state as to the represen- 
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iative character of the high schools included, and prior to 
the giving of the tests there was no intimation on the part 
of anybody that the results would not be representative. The 
total number of pupils is somewhat too limited to permit 
any broad generalisations. The indications are, however, 
that algebra is poorly taught in the schools tested, and, 
if these are representative of the state as a whole, then it is 
a safe conclusion that Virginia children are not learning the 
fundamentals of algebra even to a fair degree of satisfaction. 
In numerous schools, and even in whole groups of 
schools, the results are so poor as to indicate that 
the time spent on algebra is practically wasted. In but 
few schools, and these always the better organized, is the 
algebra product satisfactory. In the jimior high schools the 
results are uniformly of high quality. There is little difference 
between the accredited rural and accredited city high school, 
but the small nonaccredited high schools are simply not teach- 
ing their children the fundamentals of algebra, however much 
glory they may get out of the advertisement which an algebra 
course gives them. 

It is true that the standard scores for the Hotz tests were 
derived from the high schools in which the students had had 
eight years' previous training in the elementary grades, and 
the additional year in the elementary school may have allowed 
the children a higher level of mental development, so that 
they were more capable of doing the algebra work. Virginia, 
however, should not take refuge in this fact, since their 
7-4 organization assumes that they are doing the elementary 
work in seven years. It is more probable that the low results 
are due to bad methods of teaching and irregular emphasis 
upon algebraic facts and processes. 

Two suggestions may be made for the improvement of the 
high school work in algebra: first, there undoubtedly should 
be very distinct improvement in the technique of teaching 
the subject; and, second, it is altogether probable that the 
Virginia schools could profit greatly by providing more ex- 
tensively than has yet been done anywhere in the state 
an introductory course in so-called general or unified 
mathematics. 
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Achievement of pupils, summary 
of, 10. 

Addition, emphasis on, in Rich- 
mond schools, 138; Woody Scale 
for measuring, 134. 

Addition scales, as bases for classi- 
fication of pupils, 134. 

Ages of pupils, 22, 24, 28; as basis 
for grouping of pupils, 114; in- 
dividual ages and progress in 
reading, 39. 

Aims of elementary instruction, 1. 

Algebra, achievement of different 
t3rpes of schools in, 225; general 
summary of achievement in, 13; 
giving and scoring of tests in, 
2237Hotz test in, 223; results of 
addition and subtraction tests 
in, 223; results of tests in, 223. 

Arithmetic, achievement of col- 
ored children in, 11 ; achievement 
of Harrisonburg in, 57; achieve- 
ment of one-, two-, three-, and 
four-teacher schools in, 60, 62; 
arithmetical reasoning, 67; as 
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presenting results of, 53; Delta 
2 used as test in, 53; general 
conclusions from results in, 68; 
grade results of different cities 
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of training in, 52; recommenda- 
tions for remedial work in, 68; 
summary of results of, 11; 
Woody tests of, 11. 

Arithmetical reasoning, 67. 

Ayres spelling scale, 91. 

Backward pupils, no provisions 
for, 12; special pupils for, 189. 

Basis for grouping of pupils, 114, 
131, 186, 202. 

Bureaus of research, 191. 

City schools (colored), arithmetic 
in, 62-64; handwriting in, 77, 79; 
irregular progress in reading of, 
25; reading achievement in, 23; 
stay in school in, 25. 

City schools (white), analysis of 
records of reading in, 28; arith- 
metic, spelling, and handwriting 
in, 11: bureaus of research in, 
191; fundamentals in, 55; in- 
telligence and composition 
achievement of pupils in, 203; 
intelligence of pupils in, 172; low 
achievement in arithmetic in, 55; 
overlapping of abilities in, 173; 
quality of handwriting in, 77; 
reading of pupils in, 10; Woody 
standards compared with median 
grade scores in, 58. 

Classification measures, 125; effi- 
ciency of Delta 2 intelligence 
test as, 132. 

Classification of pupils, 12; in 
high school, 202; tests as basis 
for, 125, 188. 

CoefiScient of correlation, 123. 

Colored pupils, ages of, 12; arith- 
metic achievements of, 62, 64, 
66; composition achievement of, 
203; handwriting achievement 
of, 77, 79, 82; intelligence of, 
166-171; median ages of one 
thousand rural, 2^; reading 
achievement of, 23-28; spelling 
of, 103-107, 111; summary o! 
achievements of, 10-12. 
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Compoflitioiit aduevement of 
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rating and intelligence, 154; of 
mental and educational tests 
with criterion, 123; Pearson co- 
efficient of, 129. 131,132,133,137. 

Correlation graphs, 127, 130, 132, 
133, 134, 135, 136, 137, 150, 158. 

Criteria for evaluating tests, 115. 

Criterion, for measuring signifi- 
cance of tests, 124; how applied, 
124. 

Curricula, need for reorganisation 
of, 205. 

Delta 1 intelligence test, 2 ; charac- 
ter of, 146; discriminative capac- 
ity of, 147; norms foi*, 152; 
overlapping of pupik tested with, 
182; reliability of, 151; scores 
of pupils tested with, 183-186; 
sigzuficance of, 151. 

Delta 2 intelligence test, construc- 
tion of, 3, 119; correlation of, 
with criterion, 123, 126, 127, 128, 
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ing, addition, and reading^ 133; 
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120; efficacy of, as tool for classi- 
fication of pupils, 131, 138; norms 
for, 138; reliability of, 120; 
scores of Virginia pupils in, 162- 
171; significance of, 122. 

Delta 4 record of pupils, 3. 

Delta 7, 3. 

Discriminativecapacity of tests, 115. 



Division of Tests and Measme- 
ments, in Virginia Survey, 
measurement program of, 11; 
work of, how and where begun, 1. 

Educational tests, 2; correlation 

of, with criterion and mental 

tests, 123. 
Elementary school pupils, basis 

for grouping of, 114. 
Elimination in non-city schools, 21. 
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of pupils, 114. 

Four-teacher schools, 21, 22, 27; 
achievement of pupils in, 11; 
arithmetic in, 60, 61, 66; com- 
pared with one-teacher schools in 
arithmetic, 63; handwriting in, 
75, 81; intelligence in, 162, 163, 
168, 169; median ages of pupils 
in, 28; reading in, 20, 21, 22, 27, 
33; scores in arithmetic in, 63. 

Freeman standards in handwriting, 
8. 

Fundamentals in Viiginia cities, 55. 

Gifted children, 190. 

Grade location, as partial criterion 
for measuring value of tests, 124. 

Grading, improvement of, 183. 188. 

Grouping of pupils, 12, 157; bases 
for, 114: improvement of, in in- 
dividual claases, 157; imorma- 
tion blanks for, 187; intelligence 
examinations as aid to, 186; rel- 
ative value of classification 
measures for, 125; remedial 
measures for, 188. 

Haggerty standards, 139, 153. 

Handwriting, 70; comparison of 
rural and city schools in, 78; 
comparison with Gary measures 
in, 89; deviation in, 89; direc- 
tions for administering tests in, 
70; errors in scorins results of, 
85; errors in sampling of, S^; 
formula for correction of errors 
in scoring of, 86; ^^free choice" 
method of, 70; Freeman stan- 
dstrdB in, 75; individual dif- 
ferences in, 87; interpretation of 
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data on, 87; measures of qualitv 
of, 74; one-room rural schools 
in, 76; quality of, in city and 
rural schools, 77 : rate of. 79, 80, 
81; recommendifttions for im- 
provement of, 90; reliability of 
results of, 84; scoring of samples 
of, 72; selection and training of 
scorer, 72; standing of vanous 
types of schools in, 74; Starch's 
measurement scale for, 72; vari- 
ability of pupils in, 87. 

Harrisonburg, arithmetic achieve- 
ment of, 57, 60. 

High schools, algebra achievement 
of, 23-25; classification basis for 
pupils jn, 202; composition 
achievement in, 198, 203; con- 
position and intelligence 
achievement in, 203; summary 
of achievement of pupils in, 12. 

Hots, algebra tests, 223. 

Individual differences in hand- 
writing, 87. 

Individual intelligence examina- 
tions, 115. 

Instruction, fundamental aims of, 
in elementary school, 1. 

Intelligence, Delta 1 test of, 146; 
Delta 2 testa of, 2; discrimina- 
tive capacity of Delta 2 tests of, 
119; description of Delta 2 tests 
of, 119; median scores for Vir- 
ginia groups in, 172; overlapping 
in, 166; pupils' scores in, 161-171, 
183-186; teachers' rating of, 153. 

Measures, of quality of hand- 
writing, 74; of rate of hand- 
writing, 79. 

Mental age, 115. 

Misgrouping, 12; examples of, in 
Viiginia schools. 159. 

Multiplication scale, as a basis for 
classification, 134. 

National Intelligence Tests, 122. 

National Research Council, 2. 153. 

Norms for. Delta 1, 152; Delta 2, 
138; Sigma 1, 160. 

Norms for comparison, require- 
ments of a good test, 119. 



One-room school, inefficiency of, 12. 

One-teacher schools, 193; achieve- 
ment in arithmetic in, 11, 60, 61, 
66; ages of pupils in, 28; classes 
in, 193; compared with four- 
teacher schools in arithmetic, 
63; consolidation, remedy for 
problem of, 196; importance of 
the problem of, 195; inferiority 
of, in arithmetic, 63-66; lengm 
of term in, 197; low ac^evement 
in, 194; need for better teachers 
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^ tage of Virginia pupils taught 
in, 193; performance in intel- 
ligence tests of, 162, 164, 168, 169; 
reading in, 21, 22, 33; recommen- 
dations for, 195; state aid for, 
196; work of teachers in, 193; 
writing in, 75, 81. 

Overageness of Virginia pupils, 8. 

Overlapping, of abilities of grades, 
12; in intelligence^ 166; of 6184 
pupils in eighteen counties, 175; 
of 3541 pupils, by half grades, in 
eight Virginia cities, 178; of 
pupils tested with Sigma 1, 181 ; 
of pupils tested with Delta 1, 182. 

Quartile, measure of deviation, 
126. 

Reading, achievement of city 
(colored) pupils in, 24; achieve- 
ment of city schools in, 10; 
achievement of one-, two-, 
three-, and four-teacher schools 
in. 20, 21 ; achievement of rural 
schools in, 10; achievement of 
rural (white) schools in, 22; age 
in reading progress, 119; analysis 
of city records in, 28; analsrsis 
of class and individual records 
in« 33; as one aim of elemen- 
tiuy instruction, 1; average and 
extreme scores for eight Vir- 
ginia cities in, 30; comparative 
scores for rural white and col- 
ored pupils in, 27; estimated 
Virginia half-year standard in, 
18; estimated Virginia mid-year 
standard in, 16; examination of 
larger groups in, 34; improve- 
ment of, 42; individual ages 



234 



Index 



and prograM m, 39; intra-dty 
variations of grade aoores in, 31 ; 
low achievement of rural pupils 
(colored) in, 27; low and mgh 
scores in single cities in, 31; 
median number of questions cor- 
rect in, of diy (colored) pupils, 
26-26; progress from grade to 
grade in, 19; results based on 
number of questions answered in, 
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ter Park school in, 32; Sigma 1 
test for, 2; summary of, in Vir- 
ginia schools, 10; summary of 
recommendations for improve-* 
ment of, 44; summary of re- 
sults of, in Virginia, ^; supple- 
mentanr material for, 42: 
Thomdike mid-year standard 
in, 16; Thomdike scale for 
measuring, 2, 14; variation of 
cily grade scores in, 28: Vir- 
tpmA cities compared with out- 
side cities in, 16; Virginia ci^ 
scores compared with Virginia 
and Thomdike standard, 35; 
Virginia groups compared with 
34 Wisconsin cities in, 33. 

Reading, Primary, 45; achieve- 
ment of pupils in Norfolk and 
Richmond m, 47; comparative 
scores for Richmond, Norfolk, 
and rural schools in, 49; inferior 
achievement of rural pupils in. 
50; median scores for rural 
pupils in five counties in, 48; 
overlapping of pupils in, 181, 
182; Sigma 1 test for, 46; 
variabilis of pupils in^ 51. 

Reconmiendations, for improve^ 
ment of, arithmetic, 68; compo- 
sition, 211; handwriting, 90; 
reading, 112; summary of, 13. 

Record of pupils' scholarship, 
industry, intelligence, 3. 

Reliability of tests, 116, 121. 

Remedial work, reconmiendations 
for, in arithmetic, 68; recom- 
mendations for, in reading, 42; 
school grading, 180. 

Results of survey, summary of, 9. 

Richmond schools, emphasis on 
addition in, 138. 



Rural schools, age and reading 
progress. 22; arithmetic achieve- 
ment 01 colored pupils in, 62; 
arithmetic achievement of 
white pupils in, 60-61; arith- 
metic of pupils in, 11; compara- 
tive scores in reading in, 50; 
comparison of arithmetic 
achievement in one- and four- 
teacher schools, 63; compari- 
son of colored and white pupils' 
achievement in arithmetic with 
Woody standard, 64; intelligence 
of pupils in, 162, 164, 168, 169; 
median age of white pupils in, 
22; median scores in reading for 
primary pupils in, 48; overlap- 

Eing in, 167, 174; quality of 
andwriting in, 77-79; rate of 
handwriting in, 80; reading in, 
10, 20, 26, 27, 50; spelling in, 96, 
97, 99, 101. 

Samples of composition, 206-208. 

Scope of the survey, 3. 

Second-grade examination, 140. 

Seven-grade-school course in Vir- 
ginia, 7. 

Sigma 1 reading test, as instm- 
ment for classification of pupils, 
145; correlated with criterion, 
142, 143, 144; discriminative 
capacity of, 40; median ages of 
pupils examined by, 50; number 
of pupils tested with, 46; over- 
lapping of pupils tested with, 
181; reliability of, 141; signifi- 
cance of, 141. 

Significance, as criterion for 
evaluating tests, 118. 

Silent readmg, 138. 

Special classes, 189, 190. 

Spelling, absolute scores for cily 
schools in, 102; Ayres scale for 
measuring, 91; comparison of 
Virginia pupils with standards 
in, 100; construction of scales 
for measuring, 92; deficiency of, 
measured by year-progress 
units, 104; deficiency of Vir- 
ginia schools in, 107; methods 
of computing average absolute 
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puting and interpreting results 
of, 95; percentage of words 
spelled correctly, 95; point elcale 
used in, 95; possibilily of ad- 
vance information by pupils in 
spelling, 109; recommendations 
in. 111; words used in test of, 
93. 

Stanford revision of Binet^imon 
test, 4, 115, 188. 

Starch handwriting scale, 12; cor- 
relation of, with criterion, 136. 

Starch standards in handwriting, 
72. 

Statistical evaluation of methods, 
115. 

Summary, of conditions influenc- 
ing product of the Virginia 
schools, 7; of recommendations 
for improving work in reading, 
42; of results in reading, 10; of 
results of arithmetic test, 11; 
of spelling, 11 ; results of survey, 
9. 

Teacher's information blank, 187. 

Teacher's judgment as basis for 
grouping, 114. 

Teacher's ratings, as partial cri- 
terion for tests, 124; value of, 
153; variation in, 155. 

Technique of comparative scores 
in arithmetic, 54. 

Testing, ages of pupils in, 28; 
handwriting in, 75, 87; intelli- 
gence of pupils in, 162, 163, 164, 
168, 169; reading in, 21, 22, 27; 
representative schools chosen 
for, 4; three-teacher schools, 
arithmetic in, 60-61. 

Tests, as aid to grading of pupils, 
186; as classification measures, 
125; character of tests used in 
survey, 2; criterion for evalu- 
ating, 115; criterion for measur- 
ing significance of, 124; Delta 2, 



119; how given in survey, 3, 6; 
how mental and educational 
tests differ from ordinary ex- 
aminations, 2; how reliability of 
tests may be determined, 117; 
lists of tests used in survey, 2; 
number of pupils examined by, 
4. 

Thomdike reading scale. Alpha 
two, 2, 14, 25, 30, 31 ; as basis for 
classification of pupils, 136; cor- 
relation of, with criterion, 136; 
mid-year standard for, 16; 
number of pupils tested with, 
14. 

Two-teacher schools, ages of 
pupils in, 28; arithmetic in, 61, 
66; handwriting in, 75, 91; in- 
telligence of pupils in, 162, 164, 
168, 169; reading in, 20, 27. 

Variability of pupils, in hand- 
writing, 87; in primary reading, 
51; limits of, for correct group- 
ing, 167; measures of, 126. 

Virginia public schools, achieve- 
ment of pupils in, 10, 16, 17; 
arithmetic in, 52; composition 
and intelligence performance of 
pupils in, 203; grouping of 
pupils in, 157; handwriting in, 
70; how pupils classified in, 12; 
intelligence of pupils in, 161, 
171; median age of rural white 
pupils in, 22; reading in, 40; 
seven-grade coiu'se in, 7; sum- 
mary of conditions influencing 
product in, 7; smnmary of re- 
sults and recommendations for, 
7. 

Woody arithmetic scales, corre- 
lation of addition in, with cri- 
terion, 123; discussion of, 52, 60, 
61; standards for, 56, 61, 62, 64. 



HAGGERTY INTELLIGENCE 
EXAMINATION 

By M. E. Haggerty 

Dtan of the CoUege of EducaUon, Umtersiiy of Minnesola 

r)OCTOR HAGGERTY'S examinations, prepared after his 
early experience, years ago, at the University of Indiana, 
after his work as Major in the Surgeon General's Office during 
the war, and after he had completed his famous state survey of 
Virginia and many cities, is most unusually successful. The 
tests possess many exclusive features and several special advan- 
tages. They are thoroughly standardized and have been ex- 
ceptionally successful in use in nearly all parts of the world. 

Delta x (for |:rades x-3). 

Can be given in thirty minutes. A group esamination, and contains five non- 
verbal tests and one verbal test. Arranged with a preliminary exercise for 
each test. Nearly every page is illustratcn. The examination is printed in a 
booklet of twelve pages, measuring S^Xix inches. Put up in packages of 35 
examination boc^ets with z Class Record. Price $i.so net. 

Key tor Delta i. A four-page card the size of the examination booklet 
Ittustrated in colors. Price is cents net. 

Delta 2 (for grades 3-9). 

Combines parts of the several army examinations in a single battery which can 
be given to classes or even in groups as large as 500 in the short snoace of thirty 
minutes. The results will be most satisfactory. The booklet is illustrated and 
oommises six tests which are modifications of the army intelligence tests Al^ha 
and3eta. The examination is printed in a boddet en eight pages, measuring 
8iXii inches. Put up in packages of 35 examinaticm booklets with z Class 
Kecord. Price $1.50 ttet. 

Key toe Delta 3. A tvro-page card the size of the examination booklet. 
Illustrated in colors. Price zo cents net. 

Manual or Dxsections. 

Contains complete and detailed directions for givins and scoring. Indicates 
the proper interpretation of results and gives a brief discussion of the means 
of improving school work based on the results of the tests. Veiy reliable age 
norms and grade standards are included. Answers many pertinent questions 
about tests and testing. Directions for giving and scoring the Reading Ex- 
amination: Sigma 1 (about which further information will be furnished gladly) 
are also given. 64 pages. Price 40 cents net. 

Sfbcdien Set. An envelope containing: i Litelligence Examination: Deltdi 
I ; I Intelligence Examinatum : Delta 2 ; i Key for each examination; z Class 
Record for each examination; z Manual oj Directions. Price 6s cents postpaid. 

Prices are net, transportation extra. Spedmen sets are sent postpaid. 

WORLD BOOK COMPANY 

Y0HKEI»«N-HUDS0N« NeW YoRX 

2126 Peaiexb Avenxte^ Cricaiso 



HAGGERTY READING 
EXAMINATION 

T^HESE tettt were amnfed and tundardized by Dr. M. E. 
Haoobity, Dean of the College of Education of the Uni- 
▼ertitjr of Minnesota, who has had a long and special preparation 
in making and standardizing tests. He was assisted in the prep- 
aration of the Sigma i test oy Ma&garet E. Nooman of Harris 
Teachers College, St. Louis, and bvLAURA C. Hacgbrtt in the 
preparation of the Sigma 2 and 3 . The tests are definite measures 
of the Dorformance of children in reading. They represent stand- 
ards wnich can be used to give a quantitative value to the teach- 
ing of reading. They are ^up tests. The scores made with 
d^e tests corrdate closely with other measures of school progress. 

SaoMK z (far grades z-3). 

Cambinei a reading test with tn jntfffigmne test A iieir Irpe of tert. nhis- 
tntioos tnd other features a ttractiv e to dtfldreD. Cooosts of four fare- 
eserdaet, a fint test with 95 parts, and a leoond test with 90 parts, which can 
be given in so minutes. TIm ennunatioa is printed in a booklet of eifjht ps^es, 
meantring 7X8I inches. Put up in parlrsgrf of 35 muninatinn iMMuets, with 
s CIssB mbcorL PHcf $iuio nd, 

KxT foa SnaiA z. A one-jMige card the sise of the fninination hoofclcit. Pric§ 
jcmtsutL 

SuMA a dor grades 5-8) and Kxr loa SnacA s. In pnparaUon, 

SnaiA 3 (for grades 5-13). 

Coosbts of tluee tests: vocabnkiy, sentence reading, and paragraph reading. 
Each test is preceded br directiaos for the pupfl and a fore-czercue diowinjr 
what k to be done in the test. With the eacqption of the last paragraidi all 
the material was selected from textbooks generaUjr in use. The enmlnation 
is printed in a booklet of eis^t pages, measuring S^Xxz inches. Put up in 
parages of 35 examinatioa booklets inth z Qaas Reoocd. Pfie§ $1,50 neL 

KxT foa SnaiA 3. A two-psge card the sise of the rrsminatinn booklet. 
PHu to cmUs net. 

Mawual or Dntxcnoirs. 

Gives full inf ocmation on oondncting and scoring Sigma z and SnaiA 3 and on 
interpretini^ results. The use of intelligence tests in connection with achieve- 
ment tests IS pointed out. Criteria by which to judge the value of tests are 
discussed in oetaiL The manual contains comprehensive nonns for Sigma z 
and provisioaal age nonns and grade standards for Sigma 3. Directions for 
Sigma a win be induded when the examination is pubUshed. 48 pages. Price 

Sfbcdiih Set. An envdope cootaining: z Reading Examination: Sigma z ; 
z Reading Examinatioa: Sigma 3; z Key for each examinaticm; z Gass 
Record; z Manual of Directions. Pfiu so cents postpaid. 

Prices gSren aie net, transportation extra. Specimen sets are sent postpaid. 

WORLD BOOK COMPANY 

Yoirxxis-OH-Hui)80ir« Nbw York 
2126 PsAzais Avehxtb, Chicago 



HUDELSON ENGLISH 
COMPOSITION SCALE 

I 
g 

I By Earl Hudelson 

3 

i Prefessor of Seeondcry Education, West Virginia Umtersiiy 

I 'nr^HIS scale for evaluating English composition work is 

I X evenly graded in steps of .5, so that teachers untrained 

! in the use of such devices may handle it. This constitutes 

I its greatest improvement over other scales now in use. 

s 

I Its construction is similar to that of the Hillegas Scale, since 

I the compositions upon which it is based were scored on the 

I Nassau County Supplement to the Hillegas Scale. Only two 

I of the sixteen sample compositions composing the Hudelson 

Scale were not written by school children. 



I This scale is a reliable measure of writing ability. The scores 

I obtained from its use may be used 

I In dassi^ring pupils in EngUah oompoBition 

I In detennining 

g the impiovenient of groupSt or 

I their actual achievement as compared with known standards 

I In adecting the best method of instruction for a given class. 

i Advantages will be found in the directions for use of the scale 

I and the directions for training of scorers through practice on 

I thirty compositions. A table of norms based on scores made 
throughout the country is also included. 



I Kraft, vii + 46 pages 

I Price 60 cents 

I 

I WORLD BOOK COMPANY 

IYoHXBas-oH-HuDsoN« Nbw York 
2126 PSAIRXB AVBHXTB, ChICAISO 
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COURTIS STANDARD 
PRACTICE TESTS 

By 3^ 

S.A.Gourtis and Lena AShavr 

DirtciBrrfEdii c rtoiMiRBieawh * SupeniMr of Pemuiifhlp 

Dttroit PuUic Schooli. 

THIS material, like the Gourds Standard Practice Tests 
in Arithmetic, is thoroughly standardized. Three years' 
trial in schools, before it was placed on the market, left no doubt 
of its success in use. 

Convinced that wridng is a trick which the pupil must learn for 
himself, though his teacher may help him at times, the authors 
have placed before the child definite, attainable goals, based on 
standards, and have provided exercises that enable him to reach 
those goals. Through these exercises, the individual needs of the 
children are met, and the routine of classroom work is avoided. 
Children learn quickly how to use the material, and enjoy using it. 

Research and supervisory tests are included in the material; 
by their use it is easy to discover just what kind of drill work 
children need, and how much. 

The results from using the tests are very remarkable, many 
instances showing that even with less pracdce time than usual, 
children doubled their speed and quality of writing when they 
had used the Courtis Standard Practice Tests in Handwriting. 

Bulledn No. x gives complete informadon on the material. 

Student*! Dallv Lasaon Book. 10 cmts net. 

Stodenfa Daily Record Card (induding Gn^ih Blank). 

S cents nei. 
Toacher*! M**i**^ (induding Class Reoofd ^ Researdi 

Teste). t6 cents net, 
Claaa Reeord. (Daily Scores and Time Cost^ for teacher's 

use.) S cents nei. 
Spodmon Sot. SO cents postpaid. 

WORLD BOOK COMPANY 

YOHKCM-ON-HUDtCm, Nxw YOKK 

2126 Pbaixxb AvMKvm, Cbicaoo 
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STANDARD TESTS of Achievement 
and Intelligence. Also Practice Tests 

Prepared by experts only 

COVKTIS Standard PraOke Ttsb in ArUhmeUe : loao Rgrisian, Cabinet No. 
I, I9.00 net; Cabinet No. a, %7joo net; Cabinet No. ^, $2.7^ net; Student's 
Record and Practice Pad, z6 cents net; Teacher's Mamial, jo cents net; 
Teacher's Record, 5 cents net; Research Cards, 00 cents net; Extra Lesson 
Cards,zto^: Form A, 90 cents net; Lesson Cards x to 48 : Form B, 90 cents 
net; Extra Lesstm Cards, 60 cents net; Specimen Set, $1.50 postpaid. 

COURTIS Standard PraOiee Tests in Handwriting, Student's Daily LesK>n 
Book, xo cents net ; Student's Daily Record Card and Graph Blank, 3 cents net; 
Teadber's Manual, incliuUng Class Record: Research Tests, 25 cents net; Class 
Record: Daily Scores and Time Cost, 5 cents net; Scale for Measuring Hand< 
writing, xo cents net; Spedmen set 50 cents postpaid. 

HAGGERTY Intelligence ExaminaHon, DelU z package, fx.so net; Key for 
Delta X, 15 cents net; Delta 2 package, $1.50 net; Key for Delta 2, xo cents 
net; Manual of Directions, 40 cents net; Si)edmen Set, 65 cents postpaid. 

BAGGERTY Reading Emminaiian. Slnna z package, fx^o net; Key for 
Sigma X, 5 cents net; Sigma 3 package, $x j;o net; Key for Sigma 3, zo cents 
net; Manual of Directions, 30 cents net; Specimen Set, 50 cents postpaid. 

EANDSCHIN Modem Language Tests. Silent Reading Test A: French 
package, $x.oo net; Silent Readins Test B: French package. $x.oo net; 
sOent Residing Test A: Spanish package, $1.00 net; Silent Reading Test B: 
Spanish package, $x.oo net; Comprehension and Grammar Test A: French 
packa^, $x.oo net; Si)ecimen Set, 20 cents postpaid. (Packages indude 
directions and keys.) 

HUDELSON English Composition Scale, vii+46 pp. 60 cents. 

HAGGERTY, TERMAN. THORNDIKE, WHIPPLE, YERKES National 
Intdligence Tests. Scale A : Form x or 2 racka^, $x.6o net; Scale B : Form 
z or 2 package, $x.6o net; Manual of Directions, 25 cents net; Specimen 
Set, 50 cents postpaid. Packages indude keys. 

or/5 General ItUdligence Examination. Examination package with Manual 
and Key, fz.oo net; Specimen Set, zo cents pos^Mud. 

or/5 Group Intelligence Scale. Primary Examination: Form A package. 
$1.50 net: Primaiy Examination: Form B package, $x.5o net; Advanced 
Examination: Form A package, $1.50 net; Advanced Examination: Form B 
podcage, fx.so net; Manual en Directions, ^ cents net;* Examiner's Key, 
25 cents net; Specimen Set, 75 cents postpaid. 

TERM AN Group^ Test of Mental Ability. Examination : Form A package, 
$x.6o net; Examination: Form B package, $1.60 net; Specimen Set, X5 cents 
postpaid. (Packages contain Manuals ana Keys.) 

WILKIN S Prognosis Test in Modem Languages. Tests packages, $z.6o net; 
Specimen Set, 10 cents postpaid. (Packages contain Manual.) 

Most packages contain OaM Records. AH packaaes contain ezaminatloB 
blanks for 25 pui>il8, except the Handscliin tests which contain blanlcs for so 
pupils. All prices net, transportation additional, except for spedmen sets which 
are sent postpaid when cash accompanies the order. Circulars describing the 
tests more in detail will be sent on application, also a 32-imge Brief Treatlae on 
Tests. Other tests are in active prei>aration. 

. WORLD BOOK COMPANY 

YONKXBS-ON-HUDSON, NBW YOEC 

2126 Pkaiub Avbnub, Chicago 



Complete list of the 

School Efficiency Series 

Edited by Paul H. Han us, of Harvard University 



Urn tuHmy." — PionsiOE C. EL JommoK, UmhtrsUy qf imnaU 



fkAinc P. Bachmam. Problemi in ElcmenUiy School Admiiiistntkm. 
Cicik, s-^a7M Ph^- ^^* S^-^S- 

FsAMX W. Baixou. H!^ School Organiation. CMk, Prk* U^iS* 

S. A. Coums. SUndaxtb in Arithmetic. /• prepartHom. 

ElLWOOD p. CUBBnUT, FURCHXK B. DBXSSIAK, E^WAID C. EUIOTT, 

J. H. Fbancxs, Fkamk E. Spauioino, and Lewis M. TnnAii. The 
Portland Survey. Clotk. sh-^441 pagts. Price $m^s- 

CALvnt O. Davis. Sgh School Couxaes ol Study. Chik, Price $aJS' \ 

Edwabd C. EuioxT. Qty School Saperviaum. CfeUr. Price ta^s- 

Rdii.tH.Goodaid. School Training of Defective Chfldren. Cloth. $i.8o» 

Paul H. Havds. School Efficiency : A CoDstmctive Study. Chtk. tiJBo. 

FbankM.McMvult. Elementary School Standards. Infltruction: Courae 
of Study: Supervision. Cloik, xii-^aiS pages, Price$2.2S» 

EsNXST C. MooBX. How New York City Administers Its Schools : A Con- 
structive Study. Clotk. xii+322 pages. Price $2 .as. 

HiBMAM SaonoDXR. Education for Industrial Workers. Octk. $1.80. 

GzoBOB D. Stbatxx, Fbamk p. Bachmaii. Eixwood p. Cubbeblxt. 
WnxiAM T. Bawden, and F. J. Kxixt. Some Problems in City School 
Administratiaii. Clotk. xii-i-aM Paget. Price $a.a5. 

Fbank V. T^OKPSoif . Commercial Education in Public Secondary Schools. 
Qolk, s«s+'a4 fsf^J* Price $a.as. 



Books sent postpaid on receipt ef price 
Illustrated catalog «f the Series /or tke asking 



WORLD BOOK COMPANY 
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School Efliciency Monographs 

Comslmciive educatiatuU boohs of kandy siu covering many edu- 
aUioual acHoUies namtd •» ihe order in which ihey were issued 

THE PUBLIC AND ITS SCHOOL 
jgy WnuAK McAmsrxw 
Treats educational matten in a big way. lllustnited. go etnis, 

STANDARDS IN ENGLISH 
By John J. Mahonkt 
A couzae in study in compodtion for dementaiy achooU. $1.33* 

AN EXPERIMENT IN FUNDAMENTALS 
By Cysxts D. Mead 
Gives results from practice materiaL Illustiated. go cents. 

NEWSBOY SERVICE 

By Anna Y. Reed 

Ot value to tliose interested in the Smith-Hui^ Act |/.J5. 

EDUCATION of DEFECTIVES in the PUBLIC SCHOOLS 
By Meta L. Aia>EESON 
A thoroughly readable and instructive book. $1.20. 

RECORD FORMS FOR VOCATIONAL SCHOOLS 
By Joseph J. Eaton 
Forms showing ways to intxoduce efficiency methods, go cents. 

RURAL EDUCATION and the CONSOLIDATED SCHOOL 

B^ Juuus B. Asp 

The problems ol the rural school, niustrated. $1.33- 

PROBLEMS IN STATE HIGH SCHOOL FINANCE 

By JUUAN E. BFITEEWOnB 

A vast amount of data for school officials. $1.35- 

COMMERaAL TESTS AND HOW TO USE THEM 
By Sheewin Codt 
A woiking handbook of the National Business Ability Tests. $i.3S' 
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THE RECONSTRUCTED SCHOOL 
By FsANas B. Peaeson 
Discussion of the real problems in the work of reconstruction. $1.23- 

THE TEACHING OF SPELLING 

B9 WnXABD F. TiDYKAN 

T^ only method hock written since the famous investigations. $1.33^ 

Other volumes in nctwe preparatu>% 
Friees are for kraft bound boohs 

WORLD BOOK COMPANY 

YoNKXES-oN-HnDSOH, New Yoex 
2126 PsAiExm AvBNU^ Cbzcago 



Educational Survey Series 

A ccfifyUy selicUi list of Hu best new 
edwcatiomtH survey material aoailable 

SELF-SURVEYS BY COLLEGES AND UNIVERSITIES 
By William H. Allen 

With a referaidttm to ooUcfe voA univenity proidatk A pnctkaL 
workable book. Olnstiated. CUA, ts-oo. 

SELF-SURVEYS BY TEACHER-TRAINING SCHOOLS 
By William H. Allbh and Carroll G. Pbarsb 

A book of qnettioni with ftoalyiet of •niwen and tabolatioii of retolts; 
pcoUans of administratioii, and imtroction. lUustrated. CMh* $m^S' 

SCHOOL ORGANIZATION AND ADMINISTRATION 

By Ellwood P. Cubbbrlby, and 4 Associates 

Baaed on the Salt Lake Qty tanrey. There are 47 diagrams and charts. 
CloA, $jMO, 

SURVEY OF THE ST. LOUIS PUBLIC SCHOOLS 

By Charlbs H. Judd and a Staff of 15 Associates 

I. Organization and Administration. 

n. The Work of the Schools. 

III. Finances. 

The moat important school sorrej made in 19x8. lUastrated. Ootk. 
Sold only in seta of three vohunea. ^.so. 

VIRGINIA PUBLIC SCHOOLS 

By Harris Hart> Albxander J. Inglis, and a Survey 

Staff of 10 Division Specialists, 22 Special Collaborators, 

and Special Consultants. 

I. Report of Education Commission and Survey Staff. 

II. Tests and Measurements. In press. 

The first eztenaive aorvey of a Southern state, first to use group intelH- 
gence testa, first to inquire into q;>ecific problema, auch aa ntgto education, 
etc Oluatrated. Cloik. PartI,$s-oo» 

THE BOISE SURVEY 

By Jbssb B. Sbars, assisted by Wm. M. Proctor and 

J. Harold Williams 

A concrete atu<far of the adminiatration of a amall dty achool ayatem. Il- 
lustrated. Cloik, $2.70. 

Other volumes are in preparation 
Detailed description of each book sent on request 

WORLD BCX>K COMPANY 

Y0HKBBS-0N-HUD80H« NeW YolX 

2126 Fbaibxb Avbnub, Cbicaoo 
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